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THE  ICOM 
IC-781 

Hf  Transceiver 


Nothing  compares  to  the  captivating 
experience  of  operating  the  finest  transceiver 
on  the  market,  the  IC-781.  The  exhilaration 
of  operating  the  IC-781  is  matched  only  by 
the  luxury  of  its  crystal  clear  communications. 

Designed  for  rigorous  operation,  the 
IC-781  is  the  result  of  extreme  dedication, 
exceptional  craftmanship  and  precision 
engineering.  The  IC-781  fuses  the  perfect 
blend  of  features  such  as  driving  power, 
incredible  clarity,  a  Multi-Function  CRT 
Display.  Spectrum  Scope  and  Icom's 
exclusive  DDS  System  to  achieve  unbeatable 
HF  operation  worldwide. 


Whether  you  aspire  to  DX,  contest  or 
enjoy  legendary  performance,  the  IC-781 
inspires  countless  hours  of  devoted 
attention.  Backed  by  a  service  commitment 

second  to  none,  four  factory  service  centers 
and  a  one-year  factory  warranty,  the  IC-781 
characterizes  Icom's  dedication  to  excellence. 

For  full  details  call  the  Icom  Brochure 
Hotline  at  1-800-999-9877 
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First  In  Communications 


Private  Patch  5Z 


MULTt-MOOE  INTERCONNECT 


©    © 


Connect  Systems  Inc. 


NOISE      DTMF        KMT 


CO- 


POWER 


SIMPLY  CONNECT  PRIVATE  PATCH  V  TO  THE  MIC 
AND  SPEAKER  JACK  OF  YOUR  BASE  .  .  . 

AND  YOUR  MOBILE  BECOMES  A  PHONE! 


PRIVATE  PATCH  V  is  the  most  versatile  interconnect 
available  today.  A  built-in  keyboard  and  digital  display 
give  the  user  full  control  of  all  modes  and  features. 
PRIVATE  PATCH  V  can  be  your  simplex  patch  today 
and  your  repeater  controller  with  duplex  autopatch 
tomorrow. 

When  you  compare  the  features  and  ease  of 
installation,  nothing  else  comes  close! 

•  FOUR  SELECTABLE  OPERATING  MODES 

1.  VOX  ENHANCED  SAMPLING;  A  simplex 
mode  permitting  mobile  break-in.  The  sample 
rate  is  reduced  when  the  land  parly  is  speaking, 

2.  STRAIGHT  VOX:  A  simplex  mode  free  of 
sampling  interruptions,  use  simplex  or  through 
remotely  located  repeaters  lo  extend  range. 

3.  SEMI-DUPLEX:  Use  privacy  mode  if  desired. 

4.  REPEATER  CONTROLLER:  Will  convert  any 
receiver  and  transmitter  into  a  full  featured 
repeater, 

•  BUILT-IN  PROGRAMMING  KEYBOARD 
AND  DISPLAY 

90  NUMBER  SPEED-DIALER 

LAST  NUMBER  REDIAL 

AUTOMATIC  DIALTONE/BUSY  DISCONNECT 

USER  PROGRAMMABLE  CW  ID 

HOOKFLASH 

REGENERATED  TONE  OR  PULSE  DIALOUT 

TOLL  RESTRICT 

1-800  DIALING 

CONNECT  CODE 

Select  '  plus  1-4  digits.  Any  combination. 

TOLL  OVERRIDE  CONNECT  CODE 
Select  *  plus  1-4  digits.  Any  combination 


DISCONNECT  CODE 

Select  0  or  #  plus  connect  code  digits. 

CALL  LIMIT  TIMER 

Selectable  .5-49,5  minutes  in  ,5  min.  steps, 

MOBILE  ACTIVITY  TIMER 

Selectable  1-99  seconds  in  1  sec.  steps. 

LINE  IN  USE  INHIBIT 
CALL  WAITING 

RINGOUT  (REVERSE  PATCH) 

Rings  like  a  phone. 

TELEPHONE  INITIATED  REMOTE  BASE 

REMOTELY  CONTROLLABLE  RELAY 
(RELAY  OPTIONAL) 

NON  VOLATILE  MEMORY 

LIGHTNING  PROTECTION 

COMPACT  SIZE  2"H  *  1T'/a"W  •  7W*Q 

ONE  YEAR  WARRANTY  Parts  &  Labor 


Connect  Systems  Inc. 

2064  Eastman  Ave.,  #113 

Ventura,  CA  93003 

Phone  (805)  642-7184 

FAX  (805)  642-7271 

TOLL  FREE 

1-800-545-1349 
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Letters 


Number  1  on  your  Feedback  card 


Lao  W1PL,  Melrose  MA  Wayne,  it 
was  greal  to  meet  you  and  even  more 
so  to  hear  you  talking  to  the  New  Eng- 
land OX  people  about  the  problems, 
ihe  negative  eft  eels  of  the  pursuit  of  the 
ARRL  DXCC  as  it  happens  today.  This 
problem  bothered  me  also  for  a  long 
time,  discussed  il  with  a  Jew  close 
friends,  but  we  felt  incapable  and  utter- 
ly powerless  to  even  try  to  do  anything 
about  it. 

You  have  proven  so  often  that  you 
see  the  future  of  amateur  radio  way 
ahead  of  the  rest  of  us.  It  seems  to  me, 
the  DXCC  problems  must  be  solved  in 
some  reasonable  manner  to  keep  Jt  de» 
sirable,  obtainable,  and  alive  at  all. 

I  know  it  is  very  difficult  to  change 
anything,  but  it  could  be  done,  I  think,  if 
valid  DXCC  credits  would  be  given  for 
OSOs  worked  only  during  the  world's 
main  contests,  COWW,  ARRL  DX* 
WAE.  and  AA-  This  would  increase  par* 
ticipation  in  (he  contests,  concentrate 
the  DXpeditions  in  those  time  frames, 
and  would  eliminate  the  discouraging, 
alienating  effect  of  so  many  pileups 
with  all  the  annoyances.  The  general 
ham  population  would  enjoy  operating 
in  a  more  quiet  atmosphere  (iono- 
sphere?) Even  the  rare  DX  stations 
would  be  free  of  that  aggressive 
caJting-hysieriat  which  chases  the  rare 
DX  operator  off  the  bands. 

Immediately  after  the  war,  when  I 
was  practically  the  only  HA  station  on 
the  air,  I  lived  quite  a  few  years  under 
the  pressures  of  a  fare  DX  It  was  a  bit 
easier  than  today,  due  to  the  lower 
powers,  fewer  beam  antennas,  and 
(may  I  say  so?)  snappier  operators  and 
more  gentlemen.  It  still  was  often  too 
much  lo  take 

I  leave  my  idea  now  with  you,  and 
please  continue  working  for  amateur 
radio's  better  future. 

Thanks  for  your  nice  letter.  I  was  won- 
dering what  impact  my  talk  might  have 
on  the  DXCC  brethren,  t  had  to  get 
back,  so  t  didn't  hang  around  to  see 
whether  they  would  arrange  a  monu- 
ment or  tar  and  feathers- 

One  added  benefit,  as  you  men- 
tioned  contest  contacts  woutd  elim- 
inate most  of  the  QSL  problems  since 
they'd  aft  be  handled  by  computer, 

Lad,  I've  changed  amateur  radio  a 
good  deal,  so  maybe  t  can  do  some 
more.  I'm  trying 

if  I  remember  welt,  our  first  OSO  hap- 
pened 43  years  ago*  Hi!     .  Wayne 

Kent  Phillips  WB8HWO,  New  York 
NY  Wanted  you  to  know  73  has  fol- 
lowed me  everywhere  m  the  Middle 
East,  and  without  your  refreshing  com- 
ments tile  would  be  rather  dull.  Keep 
up  the  satire  only  worthy  of  "Uncle 
Wayne.1' Please  enter  me  in  Ham-IMJp 
Sweepstakes;  I'm  only  6,000  miles 
from  my  nearest  dealer. 

Steve  Katz  WB2WIK/6,  Canoga  Park 
CA  I've  been  following  your  "Never 
Say  DieM  editorials  for  years,  and  have 
also  been  reading  the  "Letters'1  sec- 
tion of  73t  which  are  far  more  Interest- 
ing than  the  same  section  in  competing 
magazines,  for  two  reasons:  One,  the 
letters  appear  to  be  printed  in  full;  and 
iwo.  they  often  contain  replies. 


From  the  Harnshack 


Actually  I've  been  a  Green  fan  ever 
since  you  were  my  first  New  Hamp* 
shire  contact  on  2  meter  AM  back  in 
1966  when  I  was  a  new  Novice  in  New 
Jersey  running  a  Heath  "Twoer.M  To 
make  a  contact  with  NH  using  about 
1 .5W  output  to  a  little  &-element  yagi— 
a  250-mile  path  over  hilly  terrain  using 
terrible  equipment  on  my  end— was 
such  a  staggering  accomplishment 
that  it  turned  me  on  to  VHRUHF  for 
life,  I  believe  on  your  end,  you  were 
funning  high  power  and  an  enormous 
collinear  antenna  part  way  up  Mt  Mon- 
adnock.  You  used  to  generate  pileups 
among  us  "lowland  leaHookers"  in  NJ 
and  PA. 

In  ihe  December  73  'Random  Out- 
put" by  David  Cassidy.  Dave  recalls 
the  magic  of  wireless  communications 
and  how  the  newcomers  to  the  hobby 
might  miss  out  on  the  feeling.  I  agree. 
It's  sad  that  most  new  hams  are  such 
appliance  operators;  they  never  think 
about  what  goes  on  inside  their  equip- 
ment to  make  easy  OSOs  possible. 
Anybody  who  hasn't  home-brewed  ai 
least  one  complete  setup,  or  at  least  a 
simple  transmitter,  doesn't  know  what 
he's  missing. 

Over  the  past  25  years.  I've  upgrad- 
ed to  Extra  (I  love  CW,  anyway,  color 
me  crazy)  and  home-brewed  dozens  of 
stations,  sometimes  including  com- 
plete receivers  (what  a  job?)  and  often 
of  my  own  design,  good  or  bad  AH  my 
kW  amplifiers  are  home-brewed,  ex- 
cept for  one  Henry  Radio  RF  deck  us- 
ing a  3CX1200D7,  and  I  built  the  power 
supply  for  that.  Now,  living  in  a  town- 
house  in  Los  Angeles,  alter  owning 
several  homes  on  large  lots  back  East. 
I  enjoy  the  challenge  of  working  DX 
using  small  antennas,  or  going  hill-top- 
ping to  work  VHF  DX.  There  are  always 
a  million  challengesl  To  sit  in  front  of 
one's  store-bought  transceiver  tor 
hours  on  end  cannot  be  anybody's 
idea  of  a  thrill . .  .  can  it? 

I  agree  with  you,  we  need  more 
young  blood  in  amateur  radio.  It  does 
seem  that  most  of  my  CW  contacts 
are  with  retired  folks  who  learned  the 
code  before  or  during  WW1L  Even  the 
world-class  coniesters.  presumably 
Ihe  best  operators  in  the  world,  are  get- 
ting older.  Who  will  replace  them,  to  set 
new  standards?  Who  is  going  to  be  the 
firs!  to  make  300  QSOs/hour  in  a  con- 
test? Work  DXCC  in  60  minutes?  De- 
velop systems  to  make  packet  meteor 
scatter  contacts  a  daily  occurrence? 
Keep  pushing  for  less  restrictive  legis- 
lation regarding  antenna  and  tower 
zoning  and  ordinances?  Design  Ihe 
new  amateur  equipment?  Distribute 
and  salt  it? 

There's  far  fewer  ham  stores  in 
America  than  ever  in  my  personal 
tenure,  I  dont  see  how  any  of  them 
make  it.  I'm  lucky  enough  to  be  within 
a  one- hour's  drive  on  crowded  free- 
ways to  not  just  one  or  two,  but  five 
amateur  radio  outlets.  This  may  exist 
only  In  Los  Angeles.  Used  to  be,  New 
York  City  alone  had  a  dozen— but  I  be- 
lieve only  Barry  remains.  And  do  the 
"locals'7  support  their  local  dealers? 
Not  by  a  long  shot!  Most  folks  around 
here  would  rather  mail-order  their  gear 
to  save  the  sales  tax.  Big  deaf  I  They 
probably  save  $35  on  a  Si  ,000  pur- 


chase when  the  shipping  costs  are 
added  in. 

Then,  the  average  ham  is  looked 
upon  as  a  weirdo  by  the  rest  of  society, 
anyway.  Many  are  socially  inept, 
severely  introverted  (except  on  ihe  air  J. 
Some  are  bona  fide  sociopaths!  (Just 
listen  in  on  a  couple  of  the  wide-cover- 
age  LA. -area  repeaters,) 

What  can  we  do  to  generate  interest 
among  the  youngsters,  who  might  be 
able  to  save  ham  radio?  For  starters, 
we  can  get  our  own  kkts  interested 
and  licensed,  Every  licensed  amateur 
who  is  a  school  teacher  at  any  level 
should  introduce  the  wonders  of  wire- 
less communication  to  his  or  her  stu- 
dents— maybe  even  convince  the 
board  to  make  ham  radio  an  accredited 
class.  Every  active  ham  who  is  a  radio 
club  member  should  bring  one  non- 
ham  to  the  next  club  meeting,  and 
make  the  effort  to  introduce  that  per- 
son to  the  gang.  Make  an  issue  of  it, 
with  formal  introductions  and  the 
rolling  out  of  a  great,  big  welcome  mat. 
We  have  a  great  hobby  for  retirees,  but 
licensing  the  old-timers  will  not  help 
the  service  survive.  Only  the  kids  can 
do  that. 

Every  time  I  have  a  youngster  in  my 
car.  for  any  reason,  I  don't  ignore  the 
two  transceivers  installed  therein,  I 
pick  up  the  mike  and  make  a  few  con- 
tacts, explaining  to  the  visitor  what's 
going  on  and  how  much  fun  it  is.  Their 
eyes  open  wide  as  they  hear  the  for- 
eign accents  rolling  in  on  my  10  meter 
rig,  and  get  wider  when  they  hear  an 
Aussie  or  Slav  respond  to  my  call 
"How's  the  weather  there  in  Belgrade, 
old  man?  Do  you  do  any  skiing  on  all 
that  snow?"  "Do  you  guys  in  Sydney 
really  use  boomerangs  to  get  your 
dipotes  up  in  the  trees?"  Make  it  inter- 
esting! The  kids  are  guaranteed  to  go 
nuts,  asking  questions  about  how  to 
get  licensed. 

I  show  my  limited  OX  GSL  card  col- 
lection (about  100  countries  are  hang- 
ing on  the  wall— the  most  interesting 
cards  I  could  pick  out  from  my  collec- 
tions, with  bright  colors  and  bold  de- 
scriptions of  the  DX  locations)  to  practi- 
cally every  single  visitor  to  our  home. 
Since  everybody  here  in  California  is 
from  someplace  else  (or  so  it  seems!),  I 
ask  each  new  acquaintance  where 
they're  from,  and  try  to  show  them  one 
QSL  card  from  that  place,  stating 
proudly,  "Oh.  yeah,  I  know  this  guy 
Sam  from  there.  He*s  an  avid  fisher- 
man, and  pulls  the  big  trout  out  of  Lake 
Whatchamacallit"  They  are  absolute* 
ly  dumbfounded.  Maybe  one  in  five  will 
ask  some  questions  about  ham  ra- 
dio. .  .then  they're  hooked. 

My  eight-year-old  nephew,  better 
traveled  than  most  because  he  was 
born  in  the  Middle  East,  lives  with  us. 
He's  probably  the  onty  third-grader  in 
his  school  who  actually  knows  where 
all  the  DXCC  countries  are,  along  with 
the  names  of  countries  no  longer  in 
existence,  and  what's  taken  their 
places.  With  mildly  incapacitating 
cerebral  palsy,  his  coordination  is  not 
greal.  but  fie  can  copy  5  wpm  and  get 
most  of  It  down  on  paper,  A  Novice 
ticket  can 't  be  more  t  han  a  y  e  a  r  a  way — 
probably  closer— for  him.  He's  the  only 
eighty  earmold  I  know  who  can  answer 
nearly  all  the  "World  Geography" 
questions  on  Jeopardy!  He's  also  get- 
ting a  grasp  of  simple  algebra,  which 
won't  be  taught  in  his  school  for  anoth- 
er two  years,  based  on  his  interest  in 
Ohm's  Law. 

There  are  as  many  ways  to  get 
youngsters  interested  in  radio  as  there 


are  youngsters.  One  only  needs  to  take 
a  bit  of  time  to  find  the  right  button  to 
push,  I  compel  anyone  interested  in 
the  future  of  amateur  radio  to  look  for 
those  buttons,  push  them ,  and  keep  on 
pushing  until  all  the  neighborhood  kids 
have  their  tickets. 

I  know  you're  not  just  trying  lo  setl 
more  magazines,  Wayne.  There  are 
lots  of  easier  ways  to  make  money.  If 
the  hobby  were  healthier,  really  boom- 
ing. 73  could  be  free,  paid  for  entirety 
by  advertising  revenues.  Keep  up 
the  battle.  Some  really  are  listening. 
And  thanks  tor  being  my  first  2  meter 
DX  contact,  25  years  ago  1  still  re- 
member. 

Thanks  for  taking  the  time  to  write  such 
a  great  tetter  t  wish  more  harns  woutd 
do  that!  f'lf  be  publishing  it, .  .  hoping 
that  maybe  you  can  get  some  of  these 
tired  old  geezers  off  their  butts. 

Good  news:  I'm  getting  closer  to  get- 
ting NH  to  set  up  my  electronics  educa- 
tion course.  This  could  turn  out  W,0OQ 
hams  a  year.  Just  from  NHl. .  ,  Wayne 

Trevor  M.  Artingstoll  GiJOE*  UK  So 
Ole  Gzzie  KA1 BIK  is  the  other  guy  left 
on  the  planet  with  radio  dust  infection? 
I  suggest  we  manufacture  the  drug  and 
peddle  il  in  schools  and  institutions  of 
higher  learning,  I'd  pay  $100  for  an 
inhaler  packet  with  the  stuff,  myself. 
Imagine,  in  a  dull  moment,  unscrewing 
the  little  piastic  cap.  inserting  the  tube 
delicately  into  the  waiting  nostril, 
and — kepow!— back  to  the  Land  of 
Gtowing  Bottles— searching  in  the  coal 
box  for  gold  streaks  to  stick  in  a  crys- 
tal set — wrecking  basket  coils  for  the 
hell  of  il— soldering  real,  ho  nest -to- 
God,  solid  copper  wire  seductively 
wrapped  in  cotton — drilling  ebony 
wood  front  panels — f  But  J  speak  a  for- 
eign language  to  young  and  middle- 
aged  hams.  Sigh!  There's  no  cure,  you 
know, 

David  Terrell  KB5LAM/AA  Thanks  for 
producing  a  high-quality  product.  I 
weighed  73w  CQ.  QST,  and  World  fla- 
dio  in  the  balance.  73  has  the  best  mix 
of  the  things  t  want  to  see.  I  devour  the 
technical  issues  and  construction  arti- 
cles. I  also  enjoy  the  human  side  about 
clubs  and  individuals.  Tve  requested 
the  writing  quidelines  you've  estab- 
lished and  intend  on  trying  my  hand  in 
both  areas. 

Lowell  E.  Robertson  K6QXQ,  River- 
side CA  I  am  rather  stow  at  responding 
to  the  article.  "Rad  Radiator,"  in  the 
May  1990  issue  of  73.  I  just  want  to 
comment  that  the  wire  hanging  down 
from  the  bottom  of  the  walkie-talkie 
creates  a  variation  of  the  "counter- 
poise'1 antenna  which  may  be  a  long 
forgotten  antenna  type.  This  may 
sound  critical  of  an  otherwise  well-writ- 
ten article,  but  the  term  "counter- 
poise" has  a  more  professional  ring 
than  a'rad  radiator." 

Richard  Ernst  /EA7,  FPO  NY  Three 
months  ago  I  purchased  the  new  1990 
ARRL  Handbook  at  the  cover  price  of 
$23.  Table  42  on  pages  35-38,  and  33 
contains  the  "ARRL  Parts  Supply 
List.1'  Being  an  avid  home-brewer  of 
just  about  everything,  and  being  post- 
ed overseas,  I  said  to  myself,  "Rich, 
here  is  your  source  of  mailorder 
parts,"  I  sent  12  letters  to  companies 
on  this  ARRL  list,  and  as  o(  today  I  have 
yet  to  receive  the  first  reply.  After  26 
years  I  guess  I  haven't  learned  my  les- 
son yet.  Caveat  ?? 
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Never  sa  y  die 


Wayne  Green  W2NSD/1 


Scrambled  Brains 

Some  years  ago  in  one  of  my  usual 
feeble  attempts  at  humor  I  suggested 
that  since  we  seemed  to  have  far  more 
bad  operaling  problems  with  our  Extra 
Class  hams  than  with  others,  maybe 
the  Morse  code  had  scrambled  their 
brains.  One  advertiser,  with  a  sense  of 
humor  down  in  the  molecular  range, 
canceled  all  his  ads  in  73  m  retaliation. 
Well,  that  means  you  readers  have 
been  out  about  five  good  construction 
projects  a  year  that  these  ads  would 
have  made  ft  possible  for  us  to  publish, 
and  the  advertiser  has  thrown  away 
around  S200.000  a  year  in  sales.  I  have 
to  admire  such  strong  convictions,  no 
matter  how  misplaced, 

I  know  you're  hoping  Til  digress  with 
more  irreievancies,  but  no,  I'm  going  to 
gel  back  to  the  subject  at  head.  Okay, 
for  those  few  readers  who  are  border* 
line  illiterate . . .  in  other  words,  who  do 
not  subscribe  to  The  New  Yorker  mag- 
azine,  ,  .I've  some  news.  Paul 
Brodeur,  the  chap  who  wrote  a  three* 
pad  series  in  the  same  magazine  last 
year  about  the  effects  of  weak  electro- 
magnetic (EM)  forces  on  cells,  has 
been  at  it  again.  Look  tor  his  book, 
Currents  Of  Death, 

ARRL  stalwarts  who  bothered  to  at- 
tend the  1989  League  convention  had 
the  opportunity  to  hear  Dr  Ross  Adey 
K6UI  give  a  remarkable  talk  on  the  sub- 
ject. I  recently  watched  a  video  tape  of 
his  address  something  every  ham 
club  should  put  on  their  program  My 
tape  came  from  WA6PMX.  Ross  is  one 
of  the  leading  scientists  working  in  this 

field another  feather  in  the  cap  of 

amateur  radio, 

The  latest  Brodeur  New  Yorker  arti- 
cle picks  up  from  where  he  left  off  the 
year  before.  It  turns  out  that  not  only  do 
incredibly  weak  EM  forces  have  very 
measurable  effects  on  cell  growth  and 
communications,  this  is  exacerbated 
when  there  are  switching  transients  in- 
volved. Square  waves. 

The  human  statistics  back  up  scien* 
tific  experiments  with  mice  and  chicks. 
Women  who  use  electric  blankets  are 
having  a  greatly  increased  incidence  of 
miscarriages  and  malformed  children. 
There's  a  strong  link  to  cancer,  too.  My 
first  solution  to  this  was  to  suggest  rec- 
tifying the  current  and  making  it  DC. 
Nope,  as  long  as  you  have  those  infer- 
nal thermostats  turning  the  DC  on  and 


off  all  night,  you're  hitting  your  whole 
body  with  square  waves.  Bad  news. 

Brodeur  reported  on  the  incredible 
incidence  of  brain  tumors  across  the 
street  from  a  power  substation  in  Con- 
necticut .  .and  the  high  incidence  of 
tumors  among  power  company  work- 
ers. We  see  a  similar  higher  than  nor- 
mal incidence  of  cancers  with  hams. 
Ross  pointed  out  in  his  talk  how  the 
League  flatly  refused  to  cooperate  with 
research  aiming  at  getting  this  informa- 
tion, 

This  opens  up  some  very  serious 
questions  for  us.  First  there  is  a  need 
for  you  to  make  sure  that  you  elect  a 
new  director,  one  who  will  force  the 
League  to  cooperate  with  researchers 
in  studying  such  matters.  I  can  under* 
Stand  why  the  League  has  a  vested 
interest  in  trying  to  cover  this  up  This  is 
the  same  route  taken  by  the  tobacco 
industry  when  it  was  suggested  that 
cigarettes  might  be  harmful  That  in- 
dustry still  isn't  convinced. 

But  let's  suppose  that  the  obvious  is 
actually  true,,  .that  ihe  powerful 
square  wave  EM  field  our  transmitter 
generates  when  we  send  Morse  code 
does  affect  the  cells  of  our  bodies  and 
bra  i  n$  to  so  m  e  degree ,  O  u  r  syste  m  s  do 
a  heroic  job  of  repairing  damage  done 
by  carcinogenic  materials  we  eat  and 
breathe.  Bui  can  we  really  expect  this 
repair  system  to  be  able  to  cope  100% 
with  powerful  and  extended  daily 
blasts  of  EM  energy  which  screw  up 
cell  growth  and  communications  in  our 
brains  and  every  pan  of  our  bodies?  Til 
be  surprised  if  we  don't  find  that  dedi- 
cated CW  operators  particularly 
those  running  some  power  aren't 
dying  far  faster  than  our  actuarial  ta- 
bles predict.  Our  beloved,  worshipped 
Morse  code  could  wen  be  k  it  ling  us. 

Even  More  Bad  News 

Okay,  we  can  see  where  we  mighr  be 
in  trouble  when  were  transmitting,  but 
at  least  we  can  receive  code  without 
worrying,  right?  Oh  yeah?  When 
you're  receiving  Morse  at  20  per.  that's 
at  about  6.4  Hz.  You're  blasting  your 
brain  with  a  6.4  Hz  set  of  square  waves, 
We've  isolated  several  of  the  operating 
frequencies  of  the  brain  and  they're  all 
in  the  low  Hz  range 

Is  it  really  jus!  a  coincidence  that 
such  a  heavy  proportion  of  the  troubles 
we've  been  having  in  amateur  radio 
seem  to  be  with  Extra  Class  operators? 


Is  it  entirely  a  coincidence  that  almost 
none  of  the  Bash-licensed  Extras  are  in 
trouble?  We  know  that  a  high  percent- 
age of  the  Bashers  never  had  to  bother 
(earning  the  code. 

The  personality  changes  which  the 
code  may  be  making  in  us  would  occur 
slowly,  over  a  period  of  years,  so 
families  and  friends  would  come  to  ac- 
cept them,  no  matter  how  bizarre  they 
are.  Wives  somehow  manage  to  get 
used  to  DXers  putting  a  new  country 
before  the  marriage,  ch+ldren  or  even 
making  a  living . 

Ham  dealers  joke  about  hams  being 
crazy  Do  we  become  hams  because 
we're  crazy  or  vice  versa?  No.  I  agree, 
not  all  hams  are  crazy.  I  don't  think  I 
am.  but  you  know  I'm  not  going  to  ask 
for  a  second  opinion.  Is  it  mainly  Extras 
and  their  20  wpm  code?  How  much  of 
an  effect  can  13  per  have?  Maybe  we 
can  accept  amateur  radio  only  partially 
addling  cur  brains. 

J  know  this.  I'm  keeping  my  linear 
amplifier  far  enough  away  from  my  op- 
erating position  so  I'm  not  going  to  be 
milligaussed  and  square-waved.  I'm 
going  to  steer  well  clear  of  MorseH  both 
receiving  and  transmitting.  I  suspect 
lhat  frequency-shift  keying  may  be  far 
more  benign. 

You  may  be  sure  that  I'm  going  to 
keep  HTs  with  subaudibfe  tone  genera- 
tors far  away  from  my  body  Ross  has 
published  some  frightful  charts  in  sci- 
entific journals  showing  what  a  450 
MHz  HT  with  a  16  Hz  tone  can  do  to 
ceite- 

An  Opportunity 

As  the  media  begins  to  understand 
the  extent  of  the  damage  being  done  to 
people  by  electromagnetic  radiation, 
I'll  be  surprised  if  they  don't  jump  on 
this  gloom  and  doom  bandwagon  and 
scare  the  public  silly.  This  should  open 
an  opportunity  for  entrepreneurs  to  of- 
fer degaussing  services. 

You  can  build  or  buy  a  milligaussme- 
ter  pretty  reasonably.  As  the  demand 
goes  into  panic  mode,  we'll  go  through 
the  usual  shortage/glut  roller  coaster 
ride.  With  a  meter  and  some  under- 
standing of  EM.  entrepreneurs  should 
be  able  to  set  up  some  very  profitable 
businesses. 

If  you  think  old  Uncle  Wayne  is 
pulling  your  leg;  check  out  Time,  July 
30th,  page  53.  I  do  my  homework  be- 
fore I  write,  even  when  it  means  wading 


through  a  pile  of  heavy  duty  research 
journal  reports.  Til  put  the  bibliography 
on  the  73  BBS,  if  you'd  like  to  check  it 
out. 

From  what  I've  read  so  far  it  seems 
very  likely  that  further  research  could 
show  that  CW  ops  running  a  couple 
hundred  watts  are  getting  a  carcino- 
genic blast  of  EM  which  is  equivalent  to 
smoking  a  pack  or  two  of  cigarettes  a 
day.  This  stuff  is  insidious,  like  cig- 
arettes. It  won't  kill  you  in  a  day  or  a 
week,  but  slowly,  over  a  period  of 
years,  it  may  be  changing  your  person- 
ality (not  likely  for  the  better)  and  short- 
ening your  life,  I  feel  Iremendously 
lucky  that  I  changed  lo  frequency*shift 
keying  40  years  ago. 

The  Bottom  Line 

So  it  looks  as  if  Sam  Morse  didn't  do 
us  any  favors.  The  code  not  only  has 
little  place  in  modern  radio  communi- 
cations, it  may  well  be  damaging  our 
minds  and  bodies  and  sending  us  to  an 
early  grave 

As  Ross  pointed  out,  anyone  who 
says  this  is  controversial  is  ignoring  in- 
controvertible facts.  But  I  can  under- 
stand an  urge  to  dismiss  bad  news 
There  must  be  some  mistake.  Our  gov- 
ernment wouldn't  let  us  use  electric 
blankets  if  they  were  danoerous,  right? 
Sure,  like  they  don't  let  us  drink  alcohol 
and  they  don't  Jet  us  smoke.  When  the 
dollars  involved  are  big  enough.  Con* 
grass  will  go  along  with  the  money,  no 
matter  how  many  people  get  killed, 

Our  Cells 

If  you  do  some  homework  you'll  find 
that  our  cells  work  on  a  combination  of 
electrical  and  chemical  reactions. 
They  are  busy  working  and  duplicating 
themselves,  all  as  pan  of  a  cooperating 
group.  They  communicate  electrically, 
using  low  Hz  frequencies.  The  duplica- 
tion process  involves  the  magnetic 
transfer  of  information  as  DNA  mol- 
ecules copy  and  split.  Part  of  this  is 
chemical,  part  electrical,  and  part  is 
magnetic. 

We  can  interfere  with  this  process 
with  drugs  and  interfering  magnetic 
fields,  but  the  body  only  has  so  much 
ability  for  self-repair  and  when  eventu- 
ally we  exceed  that  the  cells  go  ber- 
serk Cancer.  Tumors.  Miscarriages, 
Deformed  children.  Children  with  dam- 
aged genes  which  may  not  kick  in  until 
years  later  We'll  know  more  about 
those  effects  as  the  Genome  Project 
progresses. 

if  you  think  Wayne  is  full  of  baloney 
on  this  one,  do  me  a  favor.  Go  back 
through  my  40  years  of  editorials  and 
show  me  where  I  have  ever  been 
wrong  on  a  scientific  matter. 

Flaplet 

If  you  don'i  read  the  ARRL  HO  B8S 
you  missed  a  great  item  telling  how 
angry  a  couple  of  ARRL  officials  were 
at  the  recent  Houston  Ham  Com.  They 
were  mad  because  their  ARRL  booth 
tor  selling  OST  subscriptions  and 
League  books  wasn't  allowed  free  into 
the  paid  vendor  area,  They  were  fur- 
ther steamed  when  they  were  refused 

Continued  on  page  73 
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TS-790A 

Satellite  Transceiver 

The  n*w  Kenwood  TS-790A  VHF/UHF  all- 
mode  tri-band  transceiver  is  designed 
for  the  VHF/UHF  and  satellite  "power 
user." The  new  TS -790 A  is  an  all-mode 
144/450/1200  MHz  transceiver  with 
many  special  enhancements  such  as 
automatic  uplink/downlink  tracking. 
Other  features  fncludedual  receive* 
automatic  mode  selection,  automatic 
repeater  offset  selection  for  FM  repeater 
use,  VFO  or  quick  step  channel  tuning, 
direct  keyboard  frequency  entry,  59 
memory  channels  (10  channels  for  sep- 
arate receive  and  transmit  frequency 
storage),  multiple  scanning  and  multiple 
scan  stop  modes.  The  Automatic  Lock 
Tuning  (ALT)  on  1200  MHz  eliminates 
frequency  drift.  Power  output  is  45  watts 
on  144  MHz,  40  watts  on  450  MHz,  and 
10  watts  on  1200  MHz.  (The  1200  MHz 
section  is  an  optional  module.) 


•  High  stability  VFO.  The  dual  digital  VFOs 
feature  rock-stable  TCXO  (temperature  com- 
pensated  crystal  oscillator)  circuitry,  with 
frequency  stability  of  ±3  ppm. 

•  Operates  on  13.8  VDC*  Perfect  for 
mountain-top  expeditions! 

•  The  mode  switches  confirm  USB,  LS8, 
CW,  or  FM  selection  with  Morse  Code. 

•  Dual  Watch  allows  reception  of  two 
bands  at  the  same  time, 

•  Automatic  mode  and  automatic 
repeater  offset  selection. 

•  Direct  keyboard  frequency  entry. 

•  59  multi-function  memory  channels. 

Store  frequency,  mode,  tone  information, 
offset,  and  quick  step  function. Ten  memory 
channels  for  "odd  split! 

•  CTCSS  encoder  built-in.  Optional  TSU-5 
enables  sub-tone  decode. 

•  Memory  scroll  function, This  feature 
allows  you  to  check  memory  contents 
without  changing  the  VFO  frequency. 


Complete  service  manuals  are  available  tor  ail  Kenwood  transceivers  and  most  accessories. 
Specifications,  features,  and  prices  are  subject  to  chsnge  without  notice  or  obligation* 


•  Multiple  scanning  functions.  Memory 
channel  lock-out  is  also  provided. 

•  ALT— Automatic  Lock  Tuning— on  1200 
MHz  eliminates  drift! 

•500  Hz  CW  filter  built-in. 

•  Packet  radio  connector. 

•  Interference  reduction  controls:  10  dB 
RF  attenuator  on  2m,  norse  blanker,  IF  shift, 
selectable  AGCt  all  mode  squelch. 

•  Other  useful  controls:  RF  power  output 
control,  speech  processor,  dual  muting, 
frequency  lock  switch,  RIT. 

•  Voice  synthesizer  option, 

•  Computer  control  option. 

Optional  Accessories: 

•  PS-31  Power  supply  *SP-31  External  speaker 
•UT-10  1200  Mhte  module  *  VS-2  Voice  synthesizer 
unit  ■  TSU-5  Programmable  CTCSS  decoder 

•  IF-232C  Computer  Interface  *  MC-60 A/MC-80/ 
MC-85  Desk  mics  *  HS-5/HS-G  Headphones 

•  MC-43S  Hand  mic  •  PG-2S  Evtra  DC  cable 

KENWOOD 

KENWOOD  U.&A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745, 2201 E.  Domingue2  Street 
Long  Beach. CA9080V5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
RO.  BOX  1075, 959  Gana  Court 
Mississauga,  Ontario,  Canada  L4T  4C2 


KENWOOD 


TH-27A/47A 

2  m  and  70  cm  Super 
Compact  HTs 

Here  is  a  great  new  addition  to 
Kenwood's  HT  family  —  the  all  new 
TH-27A  for  2  meters  and  TH-47A  for 
70  cm!  Super  compact  and  beau- 
tifully designed,  these  pocket- 
sized  twins  give  you  full-size 
performance. 

•  Large  capacity  NiCd  battery 
pack  supplied.  The  standard 
battery  pack  is  72  volts,  700  mAh, 
providing  extended  transmit  time 
with  2.5  watts.  (TH-47A:  15  W) 

•  Extended  receive  coverage. 
TH-Z7A;  118-165  MHz;TH-47A: 
438-449,995  MHz.TX  on  Amateur 
bands  only,  (TH-27A  modifiable  for 
MARS/CAR  Permits  required,  Spec- 
ifications guaranteed  for  Amateur 
bands  only.) 

•  Multi-function  scanning. 
Band  and  memory  channels  can 
be  scanned,  with  time  operated 
or  carrier  operated  scan  stop. 

•  Frequency  step  selectable  for 
quick  QSY.  Choose  from  5, 10(  12.5, 
15, 20,  or  25  kHz  steps, 

•  Built-in  digital  clock  with 
programmable  timer. 

•  Dual  Tone  Squelch  System 
(DTSS).  Compatible  with  the 
TH-26AT  Series  and  the 
TM-941A  Triple  bander,  as 
well  as  other  Kenwood 
series  transceivers,  this  v> 
selective  calling  system        ^*^~ 
uses  standard  DTMF  to  open 
squelch, 

•  Five  watts  output  when  operated 
with  PB-14  battery  pack  or  13,8  volts. 

•  T-Alert  for  quiet  monitoring. 
Tone  Alert  beeps  when  squelch 
is  opened. 

•  Auto  battery  saver,  auto  power 
off  function,  and  economy  power 
mode  extends  battery  life. 

•  DTMF  memory. The  DTMF 
memory  function  can  be  used  as 
an  auto-dialer.  All  characters  from 
the  16-key  pad  can  be  stored, 
allowing  repeater  control  codes 


ct  Champion! 


41  memories.  All  channels 
store  receive  and  transmit 
separately  for  "odd  split" 
•  DC  direct  in  operation. 
Allows  external  DC  to  be 
used  (72 -16  volts). 
When  external  power  is 
used,  the  batteries  are 
being  charged, 
(PB-13  only) 


Optional  accessories; 

•  BC-14:  Wall  charger  tor  PB-13  •  BC-15: 
Rapid  charger  for  PB-13, 14  *  BC-16:  Wall 

charger  for  PB-14  •  BH-6:  Swivel  mount 

•  BT-8;  Six  ceil  AA  Alkaline  battery  case 

•  HMC-2:  Headset  with  VOX  and  PTT 

•  PB-13: 72  Vr  700  m Ah  NiCd  pack  •  PB-14: 
12  V,  300  mAh  NiCd  pack  •  PG-3F:  DC 
cable  with  filter  and  cigarette  lighter  plug 

•  PG-2W:  DC  cable  •  SC-31:  Soft  case 

•  S MC- 3 1 ;  Standard  speaker 
mic*SMC-32:  Compact 
speaker  mic  •  SiiC-33: 

Compact  speaker  mic, 
with  controls 
•  WR-2:Waterj 
resistant 
bag. 
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•  Automatic  offset  selection 
(TH-27A). 

•  Direct  keyboard  frequency  entry. 
The  rotary  dial  can  also  be  used 

to  select  memory,  frequency, 
frequency  step,  CTCSS,  and 
scan  direction. 

•  CTCSS  encode/decode  built-in. 

•  Supplied  accessories: 

Rubber  flex  antenna,  battery  pack, 
wall  charger,  belt  hook,  wrist  strap, 
dust  caps. 


to  be  stored! 

Specifications  and  features  are  subtect  to  change  without  nonce  or  obligation 

Complete  service  manuals  are  avmlabie  tor  ait  Kenwood  transceivers  and  most  accessories 
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No  Code  At  Last! 


On  December  13,  1990  the  first  no-code 
amateur  radio  operator's  license  in  the  U.S. 
was  approved  by  FCC  Bureau  Chief  Haller 
and  Commissioners  Cross,  Quello,  Dug- 
gen,  and  Sykes.  Docket  90-55  establishes  a 
codeless  license  by  eliminating  the  code  re- 
quirement for  the  Technician  class  license. 
This  is  the  first  no-code  license  in  the  history  of 
the  U.S.  Amateur  Radio  Service. 

Applicants  for  the  new  Technician  license 
will  have  to  take  the  theory  exams,  a  total  of 
55  questions,  required  for  both  the  Novice  and 
Technician  class  licenses.  The  new  Techni- 
cian will  be  granted  all  privileges  on  all  fre- 
quency bands  currently  allowed  to  Technician 
class  license  holders,  but  only  for  operation 
above  30  MHz  (6  meters  and  above). 

For  existing  Technician  class  license  hold- 
ers, nothing  changes.  Technicians  licensed 
before  the  implementation  of  the  new  code- 
less  license  will  be  grandfathered  to  protect 
their  earned  HF  operating  privileges,  includ- 
ing 10  meter  radiotelephone.  The  Novice 
class  is  also  unaffected  by  this  change. 


The  new  Technician  will  be  able  to  experi- 
ment with  exotic  modes,  own  repeaters  and 
remote  base  stations,  but  not  participate  in  HF 
operation  unless  HF  privileges  are  gained  by 
passing  the  5  wpm  Morse  code  test  through 
the  VEC  system- 

Originally,  the  FCC  had  proposed  the 
phasing  out  of  both  the  Novice  and  Technician 
classes,  claiming  widespread  cheating  in 
Novice  testing  and  a  general  need  to  save 
money.  The  ARRL  said  the  abolition  of  both 
classes  was  unacceptable,  and  several  VECs 
offered  to  bring  Novice  testing,  at  no  cost, 
under  the  VEC  system.  At  FCC  conventions, 
the  media  demanded  proof  of  the  cheating 
claim ,  which  the  FCC  failed  to  provide.  Also, 
individuals  and  groups  presented  the  FCC 
with  information  that  refuted  their  budget-sav- 
ing argument. 

In  the  end,  the  FCC  opted  to  follow  the  sug- 
gestions of  the  Quarter  Century  Wireless  As- 
sociation (QCWA).  They  retained  both  license 
classes  and  modified  the  requirements  for  a 
Technician  class  license  to  create  a  code-free 


entry  into  amateur  radio.  Many  of  us  hope  that 
this  will  Increase  the  growth  of  amateur  radio 
without  decreasing  the  quality.  Says  Bureau 
Chief  Halter,  "Morse  code  does  not  prove 
what  kind  of  operator  you  are  going  to  be.  It 
only  proves  that  you  can  send  and  receive 
Morse  code!  We  [the  FCC]  are  retaining  a 
written  test.  There  is  a  license  that  can  be  lost 
for.  .  .violation  of  the  rules.  ..." 

All  five  FCC  commissioners  agreed  that 
passing  Docket  90^55  will  keep  the  nation  at 
the  forefront  of  communications  research  and 
development,  and  help  recruit  technically  in- 
clined people  into  the  Amateur  Radio  Service. 

There  will  not  be  any  call-letter  distinctions 
between  the  old  and  the  new  Technicians.  It 
will  still  be  up  to  the  amateur  community  to 
police  its  own  ranks. 

Most  experts  feel  that  full  implementation 
could  take  place  as  early  as  February  1 , 1 991 . 
TNX  Bili  Pasternak  WABITFof  Westradlo  and 
Amateur  Radio  Newsline,  and  Paul  Courson 
WA3VJB,  Washington  correspondent. 


Docket  90-356 


The  above  FCC  commissioners  also 
passed  Docket  90-356,  the  CW  waiver  for 
certain  handicapped  individuals.  Passage 
of  this  docket  exempts  handicapped  persons 
from  the  high-speed  code  exams  if  their  physi- 
cal condition  makes  it  impossible  for  them  to 
learn  code  at  the  required  speeds.  Commis- 
sioner William  Cross  says  that  the  FCC  "will 
rely  on  a  physician's  certification  of  disability 
to  determine  eligibility  of  an  applicant," 

Private  Radio  Bureau  Chief  Ralph  Haller 
W4RH  said  that  relaxing  code  requirements 
for  the  handicapped,  along  with  establishing 
the  new  codeless  Technician  license,  will  pro- 
mote further  growth  of  amateur  radio,  During 
the  presentation,  Chief  Halfer  held  up  a  2  me- 
ter HT  and  declared  it  a  symbol  of  the  vital  role 
amateur  radio  plays.  He  said  that  because  of 
amateur  radio  operators  volunteering  their 
time  and  personal  funds,  " . .  ,  it  is  possible  to 
communicate  essentially  around  the  world 
with  a  small  radio  like  this!  It  gives  you  an  idea 
of  the  dedication  of  these  amateurs  to  the 
advancement  of  the  radio  art." 

Commissioner  Quello  stated  his  personal 
feeling  that  it  was  definitely  time  to  open  the 
gates  of  amateur  radio  to  those  who  may  not 
be  able  to  master  the  Morse  code.  He  noted 
that  today,  *Most  [communication]  is  by 
voice,  anyway." 

Commissioner  Irvil  Duggen  said,  "There 
was  some  fear  in  my  mind  [at  first],  that  we 
might  be  leaning  over  too  far  backwards  in 
relaxing  our  standards,  and  that  in  trying  [to 
be]  compassionate  and  responsive  to  the  spe- 


cial needs  of  handicapped  people,  we  would 
in  fact  rob  them  of  the  pride  that  they  might 
otherwise  have  in  being  able  to  meet  tough 
standards, ,  , "  But  the  hundreds  of  com- 
ments the  FCC  received  from  people  and 
groups  "removed  that  concern/' 

Chairman  Sykes  said  that  "The  steps  we 
took  to  broaden  [the  Amateur  Radio  Ser- 
vice] . .  .  holds  the  potential  to  provide  an  even 
more  vital  and  dynamic  service." 

All  five  commissioners  voted  unanimously 
on  both  agenda  items;  Approving  CW  waivers 
for  handicapped  hams  who  want  to  upgrade, 
and  dropping  the  CW  requirement  for  the 
Technician  class  license.  TNX  Bill  Pasternak 
WA8ITF  of  Westradlo  and  Amateur  Radio 
Newsline,  and  Paul  Courson  WA3VJB,  Wash- 
ington correspondent. 


The  ARRL's  Response 

Subject:  ARHL  No-Code  Reconsider- 
ation, The  ARRL  applauds  retention  of  the 
Novice  license  and  seeks  input  on  privileges 
for  codeless  technicians. 

Responding  to  the  Federal  Communica- 
tions Commission  action  PR  Docket  90-55, 
creating  a  codeless  class  of  amateur  radio 
license,  the  president  of  the  American  Radio 
Relay  League,  Larry  Price  W4RA,  noted  with 
pleasure  that  the  Commission  had  decided  to 
retain  the  Novice  license  as  a  means  of  entry 
into  amateur  radio  and  to  adopt  a  codeless 
license  with  a  meaningful  written  examination 
requirement.  "Our  members  were  very  strong 
on  both  of  these  points,  because  they  couldn't 
imagine  how  we  could  maintain  the  character 


of  the  Amateur  Radio  Service  without  them, 
Mr.  Price  said. 

However,  President  Price  sounded  a  note  of 
caution  with  regard  to  the  privileges  the  Com- 
mission plans  to  grant  to  the  codeless  li- 
censees. "The  formula  developed  by  the 
ARRL  Board  of  Directors,  which  called  for 
privileges  above  220  MHz,  was  based  on  ex- 
tensive membership  input.  It  was  carefully 
balanced  to  offer  attractive  privileges  while 
protecting  existing  patterns  of  amateur  activi- 
ty/' 

While  it  will  take  some  time  to  gauge  the 

reaction  to  the  Commission  action,  Dr.  Price 
observed  that  the  FCC  formula  is  likely  to  be 
less  acceptable  to  many  amateurs  than  the 
League's.  He  asked  that  League  members 
share  their  views  with  their  elected  directors, 
who  collectively  determine  League  policy. 

"Before  we  can  decide  whether  to  request 
that  the  Commission  partially  reconsider  its 
action,  we'll  have  to  see  the  Report  and 
Order,"  said  Mr,  Price.  Usually  it  takes  the 
FCC  from  several  days  to  several  weeks  after 
a  Commission  action  to  release  an  item  after 
editorial  review.  There  is  a  30-day  window  of 
opportunity  following  release  in  which  peti- 
tions for  reconsideration  can  be  filed.  Mr. 
Price  noted  that  the  ARRL  Board  is  holding  its 
regular  meeting  January  18-19.  "The  timing 
looks  good  for  a  careful  review  of  the  Commls- 
sion's  action  at  that  meeting/*  he  said. 

For  further  Information  contact:  David 
Sumner  K1ZZ,  tel;  203-666-1541;  Fax:  203- 
665-7531 ,  TNX  Bill  Pasternak  for  sending  us 
this  Amateur  Radio  News  Release  from  the 
American  Radio  Relay  Leaguejnc,  via 
MCtmaiton  Dec.  19,  1990. 
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Persian  Gulf  Bands 

Nearly  400,000  U.S.  troops  in  the  Persian 
Gulf  means  increased  military  communica- 
tions on  the  HF  bands.  Here  are  some  USAF 
Global  Command  and  Control  System 
(GCCS)  frequencies  in  kHz,  USB: 

•Loring  AFB,  ME:  3074,  6738,  8964,  11179, 
13214. 

•MacDilt  AFB,  FL;  4746,  6750,  8993,  11246, 
11288,13244,18019. 

•Ascension  Island:  6750,  8993, 1 1 176, 13244, 
15015, 

•Croydon,  UK:  3067,  5703,  6750,  9011, 
11176,13214. 

•Incirlik,  Turkey:  3137,  6738,  11176,  13214, 
1 501 5, 23227. 

The  Saudi  Air  Force  can  be  heard  on  3095, 
5526,  8967,  and  8990.  Dharan  Air  Base  has 
been  heard  on  9130  and  11100,  using  the 
callsjgn  "Hotel  1";  Riyadh  "Hotel  2"  is  on 
7300  and  12112,  The  U.S.  Army  Corps  of 
Engineers  in  Saudi  Arabia  are  on  9130  and 
11425,  using  callsigns  "Castle  1"  through 
"Castle  8".  1 1 300  is  another  active  frequency 
in  the  area.  The  United  Nations  forces  are 
assigned  the  following  sets  of  frequencies: 

•Primary;  6632,  9006, 11233,  13231  ,  13257. 

•Secondary:  4704,  5690,  62Q4,  6810,  6905. 

Middle  East  air  traffic  controllers  for  the  Gulf 

Region  operate  on:  2992,  3404t  5603,  5658, 
5667,  8847,  8918,  10018,  13288,  13312, 
13336.  In  the  gulf  and  nearby  waters,  the  U.S. 
Navy  has  been  heard  challenging  commercial 
vessels.  The  most  active  channels  have  been 


4125,  1413,  4419,  6218,  6519,  6521,  8291, 
8294,  12492,  12435,  16587,  16590,  16593, 
22105, 22124,  22127, 22130,  and  22136.  Also 
check  out  their  HICOMM  channels  on  7525, 
12215,  and  23315. 

And  remember,  don't  CQ  Kuwait.  A  QSO 
with  a  Kuwaiti  amateur  could  cost  him  his  life. 
TA/X  Nashua  Area  Radio  Club  Bulletin,  and  Ed 
Brown  KB  1 MZ  in  particular. 


SABEX  Success! 

Over  500  hams  were  able  to  communicate 
with  Ron  Parise  WA4SIR  during  the  recent 
STS-35  space  shuttle  mission.  The  robot 
packet  experiment  was  a  success  with  238 
stations  worldwide  completing  two-way  pack- 
et contacts.  Several  hundred  more  were  at 
least  heard  by  the  shuttle.  Quite  a  few  voice 
contacts  were  made,  primarily  in  Australia, 
South  America,  and  South  Africa,  A  number  of 
scheduled  voice  contacts  were  made  as  well 
during  the  evening  passes  over  the  U.S. 
Twenty-eight  school  groups  in  the  U.S.  had  a 
chance  to  talk  with  Ron,  via  a  telephone 
bridge  to  the  uplink  sites,  whfle  he  was  over 
Australia  and  Brazil. 

A  QSL  will  be  issued  to  those  who  send  in 
any  received  packets  from  the  shuttle  (QRZ 
logs).  Please  include  the  date/time  of  the  re- 
ception* This  information  will  help  determine 
all  of  the  stations  who  made  one-way  connects 
up  to  the  shuttle.  Please  send  your  receive 
buffer  files  to  the  ARRL,  Attention:  Rosalie 
White,  225  Main  St.,  Newington  CT  06111.  It 
would  help  to  send  an  additional  copy  directly 
on  packet  to  SAREX  @  W3IWI.MD.USA.NA 


(or  via  internet  mail  to:  sarex@tomcat. 
gsfc.nasa.gov). 

A  complete  wrap-up  of  the  STS-35  mission 
along  with  news  of  the  upcoming  STS-37  mis- 
sion will  appear  in  the  March  issue  of  73.  TNX 
AMSATand  WB8ELK, 


Get  Rich 


—beyond  your  wildest  dreams!  Or,  at  least 
make  a  few  bucks  for  yourself  or  your  club. 

The  staff  of  73  tries  to  get  to  as  many  harn- 
fests  as  we  can,  but  there  are  plenty  we  miss. 
That's  where  you  come  in,  Well  pay  you  (or 
your  club)  to  run  a  73  booth  for  us,  It's  easy. 
We'll  send  you  everything  you  need.  You  staff 
the  booth  and  take  subscription  orders,  and 
we'll  give  you  a  cut  for  every  order  you  take. 
That's  cold,  hard  cash!  Up  front.  At  an  aver- 
age hamfest,  you  should  make  a  couple  of 
hundred.  Not  bad  for  a  few  hours*  work — plus, 
you'll  get  the  personal  satisfaction  of  sharing 
73  with  your  local  ham  friends.  OK,  forget 
about  personal  satisfaction — do  it  for  the 
dough!  Just  call  Donna  DiRusso  at  (603)  525- 
4201.  From  the  staff . 


n  a  ■  ■  ■ 


. . .  to  all  our  contributors.  You  can  reach 
us  by  phone  at  (603)  525-4201 ,  or  by  mail  at 
73  Magazine,  Forest  Rd.,  Hancock  NH  03449; 
and  by  e-mail  on  CompuServe  ppn 
70310,775,  MCI  Mail  ''WGEPUB"  and  the  73 
BBS  at  (603)  525^4438  (300-2400  bps),  8 
data  bits,  no  parity,  one  stop  bit. 


8 


Boy  Scouts  from  Troop  73,  Springfield,  and  Troop  94,  Hillside,  New  Jersey,  participated  in  the  33rd annual  Jamboree  On  the  Air,  orJOTA, 
last  October,  when  thousands  of  hams  opened  their  stations  to  scouts.  Above,  at  the  Watchung  Reservation  in  Mountainside,  New 
Jersey,  Springfield  Emergency  Management  Staff  KB2K0Q,  KB2KEC,  WA2WUX,  WA2QNZ,  KB2KEG,  and  WA2BAT(not  in  photo)  set 
up  a  temporary  outdoor  radio  station  using  a  Kenwood  TS-430S  and  long-wire  Windom  antenna. 
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Here  is  the  finest  3  KW 
load,  new  peak  reading 

The  MFJ-989C  is  not  tor  everyone. 

However,  if  you  do  make  the 
investment  you  get  the  finest  3  KW 
PEP  tuner  money  can  buy  -  one  that 
will  give  you  a  lifetime  of  use,  one 
that  takes  the  fear  out  of  high  power 
operation  and  one  that  lets  you  get 
your  SWR  down  to  absolute  minimum. 

The  MFJ  989C  is  a  compact  3  KW 
PEP  roller  inductor  tuner  with  a  new 
peak  reading  Cross  Needle  SWR/Watt- 
meter.  The  roller  inductor  lets  you  get 
your  SWR  down  to  absolute  minimum. 

With  three  continuously  variable 
components  -  two  massive  6  KV 
capacitors  and  a  high  inductance 
roiler  inductor  -  you  get  precise  control  over 


Tuner  money  can  buy  with  roller  inductor,  dummy 
meter,  antenna  switch,  balun  plus  more  ...  $349.95 
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MFJ-989C 
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SWR  and  the  widest  matching  range 
possible  from  1 .8-30  MHz, 

You  get  a  new  lighted  peak  and 
average  reading  Cross -Meed  I  e 
SWR/Wattmeter  with  a  new  more 
accurate  directional  coupler 

You  get  a  giant  two  core  balun 
wound  with  teflon  wire  for  balanced 
lines  and  a  6-position  antenna  switch 
with  extra  heavy  switch  contacts. 
Its  compact  1'0sAx4Vzx15  inch 
■  cabinet  tits  right  into  your  station, 
I  ■     You  ge~  a  50  ohm  300  watt  dummy 
Plload  for  tuning  your  exciter,  a  tilt 
stand  for  easy  viewing  and  a  3-digit 
turns  counter  plus  a  spinner  knob  for 
exact  inductance  control.  Add  $10  s/h. 


2-knob  Differential^ 


TM 


MFJ-986         The  new  MFJ'9fl6  Differentials™ 

SOOQ95  2-knob  Tuner  uses  a  differential 
^****     capacitor  to  make  tuning  foolproof 
and  easier  than  ever.  It  ends  constant  re-tuning  with 
broadband  coverage  and  gives  you  minimum  SWR 
at  only  one  best  setting.  Covers  1.8-30  MHz. 

The  roller  inductor  lets  you  tune  your  SWR  down 
to  absolute  minimum.  3-dio/ts  turns  counter  lets  you 
quickly  return  to  your  favorite  frequency. 

You  get  MFJ's  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeter  with  a  new  directional 
coupler  tor  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  tamp 
uses  12  VDC  or  110  VAC  with  MFJ  1312,  $12.95 

A  new  current  balun  for  balanced  lines  reduces 
feedline  radiation  and  forces  equal  currents  into 
antenna  halves  that  are  not  perfectly  balanced  for  a 
more  concentrated,  stronger  signal,  Add  $10  s/h. 

's  Fastest  Selling  Tuner 
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The  MFJ-941D  is  MFJ's  fastest  selling 
MFJ  94 ID     300  watt  PEP  antenna  tuner.  Why? 
s1  0995  Because  it  has  more  features  than 

tuners  costing  much  more  and  it 
matches  everything  continuously  from  1.8-30  MHz. 
It  matches  dipoles,  vees,  verticals,  mobile  whips, 
random  wires,  bantanced  and  coax  lines. 

SWR/Wattmeter  reads  toward/ re  fleeted  power  in 
30  and  300  watt  ranges.  Antenna  switch  selects  2 
coax  lines,  direct  or  through  tuner,  random  wire, 
balanced  line  or  tuner  bypass.  Efficient  airwound 
inductor  gives  lower  losses  and  more  watts  out, 
Has  4:1  balun.  1000  V  capacitors,  10x3x7  inches, 

MFJ's  Random  Wire  Tuner 


MFJ-16010 


$39 


95 


You  can  operate  all 
bands  anywhere  with  any 

transceiver  when  you  let 
the  MFJ-16010  turn  any  random  wire  into  a 
transmitting  antenna.  Great  for  apartment,  motel, 
camping  operation.  Install  a  wire  anywhere!  Tunes 
1.8-30  MHz.  200  watts  PEP  Ultra  small  2x3x4  in. 


MFJ's  Deluxe  300  Watt  Tuner 


MFJ  9490 


The  MFJ  9490  gives  you  lower 
s  .   _  ftfi5  SWR  than  any  tuner  that  uses 

149       two  tapped  inductors.  Why?  Because 
you  get  two  continuously  variable  capacitors  that 
give  you  infinitely  more  positions  than  the  limited 
number  on  switched  coils. 

This  gives  you  the  precise  control  you  need  to 
get  your  SWR  down  to  a  minimum.  After  all,  isn't 
that  why  you  need  a  tuner?  Covers  1.8-30  MH^ 

You  get  MFJ's  new  lighted  2-color  peak  and 
average  reading  Cross  Needle  SWR/Wattmeter, 
dummy  load;  antenna  switch,  and  4:1  batun  -  all  in 
a  compact  1 0x3x7  inch  cabinet.  Meter  lamp  uses 
12  VDC  or  110  VAC  with  MFJ  1312,  $12.95. 

With  MFJ's  rtetuxe  300  watt  PEP  tuner  you  get 
an  MFJ  tuner  that  has  earned  a  reputation  for  being 
able  to  match  just  about  anything    one  that  is 
highly  perfected  and  has  years  of  proven  reliability. 

MFJ's  Mobile  Tuner    mfj-94$c 

*89« 

Don't  leave 
home  without 
this  mobile 
tuner!  Have "anlin interrupted  trip  as  the  MFJ-945C 
extends  your  antenna  bandwidth  and  eliminates  the 
need  to  stop,  go  out  and  adjust  your  mobile  whip. 

You  can  operate  anywhere  in  a  band  and  get  low 
SWR.  You'll  get  maximum  power  out  of  your  solid 
state  or  tube  rig  and  if  II  run  cooler  and  last  longer. 
Small  8x2x6  inches  uses  little  room.  SWR/  Watt- 
meter and  convenient  placement  of  controls  make 
tuning  fast  and  easy  while  in  motion,  300  watts 
PEP  output,  efficient  airwound  inductor,  1 000  voit 
capacitors.  Mobile  mount,  MFJ  20,  $3.00. 

144/220  MHz  VHF  Tuners 
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MFJ  921  *6995l 

MFJ's  new  VHF 
tuners  cover  both 
2  Meters  and  the  220  MHz  bands.  They  handle  300 
watts  PEP  and  match  a  wide  range  of  impedances 
for  coax  fed  antennas.  SWR/Wattmeter,  8x2Vzx3  in. 
MFJ-920,  $49.95.  No  meter.  4V*x2Vsx3  inches. 


MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  State,  MS  39762 
(601)  323  5869;  TELEX:  53  4590  MFJSTKV 

MFJ  *.„  making  quality  affordable 

CIRCLE  86  ON  READER  SERVICE  CARD 


MFJ's  Artificial  RF  Ground 

*79M    MFJ-931 
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You  can 

create  an 
artificial  RF 
ground  and 
eliminate 

RF  "bites", 

feedback,  TVI  and  RFI  when  you  Eet  the  MFJ-931 
resonate  a  random  length  of  wire  and  turn  it  into  a 
tuned  counterpoise.  The  MFJ-931  also  Jets  you 
electrically  place  a  far  away  RF  ground  directly  at 
your  rig     no  matter  how  far  away  it  is  -  by  tuning 
out  the  reactance  of  your  ground  connection  wire. 

Barefoot/1. 5  KW  Linear  Tuner 


MFJ962C 

*22905 


For  a  few  extra  dollars,  the  MFJ 
962C  Jets  you  use  your  barefoot  rig 
now  and  have  the  capacity  to  add  a 
1,5  KW  PEP  linear  amplifier  later.  Covers  1,8  30  MHz 

You  get  two  husky  continuously  variable  capacitors 
for  maximum  power  and  minimum  SWR.  And  lots  of 
inductance  gives  you  a  wide  matching  range. 

You  get  MFJ's  new  peak  and  average  reading 
Cross  Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range.  Jt  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp  uses 
12  VDC  or  110  VAC  with  MFJ  131 2r  $12,95. 

Has  6-position  antenna  switch  and  a  teflon  wound 
balun  with  ceramic  feedthru  insulators  for  balanced 
Eines.  1 03/4x4Vzx1 4  11%  inches.  Add  $10.00  s/h. 

MFJ's  smallest  Versa  Tuner 

MFJ-901B 
$5095 

The  MFJ- 
901 B  is  our 
smallest  -- 

5x2x6  inches  -  (and  most  affordable)  200  watt  PEP 
tuner  -when  both  space  and  your  budget  is  limited. 
Good  for  matching  solid  state  rigs  to  linears. 

It  matches  whips,  dipoles,  vees,  random  wires, 
verticals,  beams,  balanced  and  coax  lines  from 
1,8-30  MHz.  Efficient  airwound  inductor.  4:1  baJun. 

FOR  YOUR  NEAREST  DEALER  OR  TO  ORDER 

800-647-1800 

•  1  year  unconditional  guarantee  *  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ  ■ 
Free  catalog  *  Add  $5.00  s/h  (except  as  noted) 


Number  4  on  your  Feedback  card 


Radar  Detector  to  Microwave 

Receiver  Conversion 

Listen  on  10  GHz,  cheap. 

by  Steve  J.  N0IIWA6EJO 


The  abundance  of  so-called  "police 
radar  detectors1'  made  me  wonder  if 
these  tic  vices  niiiiht  have  n  useful  applicatioti 
for  the  amateur  microwave  experimenter. 
These  self-contained  receivers  are  designed 
to  detect  police  speed-measuring 
radar  energy  around   10.525  GHz 
(also  24.125  GHz  in  K-band).  just 
above  the  1 0.0  GHz- 10. 5  GHz  Am- 
ateur Radio  Service  allocation 

Although  there  are  plenty  of  these 
devices  on  the  market,  many  of  them 
arc  expensive  for  experimenting 
with,  However,  C.O,M.B.  Compa- 
ny had  been  selling  the  BEL  XKR 
series  detector  for  very  reasonable 
prices.  I  just  couldn't  resist!  (The 
C.CXM.B.  Company  is  located  at 
1405  Xcnium  Lane  N,,  PO  Box  32, 
Minneapolis  MN  55440-9176.  Tel. 
800-328-0609  or  contact  BEL- 
Tronics,  20  Center  Dr..  Orchard 
Park  NY  14127.  Tel.  716-662- 
0522.) 

I  opted  for  the  BEL  XKR-IX  Mi- 
cro-Eye model  although  any  of  the 
XKR  series  should  be  similar.  The 
Micro-Eye  is  a  dual-conversion  su- 
perheterodyne X-band  and  K-band 
detector.  Although  this  article  ap- 
plies specifically  to  this  particular 
model,  other  modem  detectors  may 
be  usable,  too. 

Inside  the  Micro-Eye 

The  Micro-Eye  is  housed  in  a 
1.25"  x  4.25*  x 4.5"  two-piece  plas- 
tic case.  Opening  the  case  proved  to 
be  the  most  difficult  part  of  the  en- 
tire project?  It's  glued  shut,  Careful 
and  persistent  prying  with  a  knife 
will  separate  the  halves  to  reveal  the 
high-quality  electronics  inside. 

The  detector's  circuitry  is  divided 
between  two  printed  circuit  boards. 
One  board  contains  the  controller 
section  of  the  detector  (not  used  for 
this  project).  The  other  contains  all 
of  the  RF  circuitry  and  a  horn  anten- 
na. These  two  boards  conveniently 
plug  together  via  a  6-pin  connector- 
See  Photos  B  and  C. 

The  controller  printed  circuit 
board  contains  a  couple  of  compara- 
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tor  ICs  (MC3302  and  LM393),  an  LM358 
dual  op  amp,  and  a  78L05  voltage  regulator. 
A  custom  controller  chip  appears  in  the  cen- 
ter of  the  board.  About  60  discrete  compo- 
nents round  out  the  circuitry. 


Photo  A.  The  finished  product  (left)  and  the  original  radar  dt 
(right). 
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Figure  L  This  plot  shows  the  detector's  VCO  sweeping  from  11.4 
GHztoIL6GHz 


10.525    GHz 


I1.4-1L6   GHz 


Figure  2-  Block  diagram  of  the  radar  detector* 


Metal i zed,  molded  plastic  covers  most 
of  the  RF  circuit  board  and  forms  three 
sides  of  the  horn  antenna.  The  circuit  hoard 
itself  serves  as  the  fourth  side.  Some  sections 
of  the  metal  ized  plastic  also  provide  shield- 
ing for  the  microwave  circuitry. 
A  dozen  screws  fasten  the  plastic 
cover  to  the  circuit  board.  Photo 
B  shows  the  detector's  RF  cir- 
cuit board  and  metalized  plastic 
horn. 

Removing  the  cover  reveals  that 
the  microwave  circuitry  is  actually 
on  a  third  daughterboard,  previous- 
ly hidden  underneath  (see  Photo  C). 
The  tiny  dimensions  of  the  etched 
microstrip  lines  testify  to  the  very 
high  frequencies  involved.  There 
are  two  SOT  packaged  transistors 
and  a  mixer  diode  in  a  *  'beam-lead" 
package.  The  mixer  diode  is  incred- 
ibly small— only  about  0.01" 
square!  Use  great  care  when  han- 
dling circuit  boards  with  such  mi- 
nuscule devices. 


How  It  Works  (More  or  Less) 

Of  course,  the  radar  detector  in- 
structions didn't  include  a  schemat- 
ic or  theory  of  ope  rat  ion .  Snooping , 
just  plain  guessing,  and  a  spectrum 
analyzer  helped  me  ascertain  how 
this  device  worked,  and  whether  it 
could  be  useful  to  the  microwave 
experimenter. 

Experience  dictates  thai  if  this  is  a 
superheterodyne  receiver,  it  may 
well  radiate  some  of  its  local  oscil- 
lator's) energy.  And  sure  enough, 
it  does,  I  pointed  a  small  X-band 
hom  on  the  input  of  the  spectrum 
analyzer  (a  Hewlett-Packard  855  IB 
with  a  844 1 A  pre-selector)  at  the 
horn  of  the  radar  detector  and 
picked  up  a  weak  signal  sweeping 
between  1 1 A  GHz  and  11,6  GHz 
(see  Figure  1).  The  sweep  rate  was 
about  40  hertz,  but  it  turns  out  that 
this  was  not  the  only  local  oscillator 
involved, 

If  this  device  is  meant  to  receive 
signals  around  10.525  GHz.  then 
there  may  well  be  an  IF  between 
1 1 .4  GHz  minus  10.525  GHz.  and 
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Figure  3.  A  comparison  of  the  radar  detector 's  VCO  stability  to  thai 
of  a  Gunn  diode  oscillator. 
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iar  with  a  10.7  MHz  in- 
put, an  audio  output, 
along  with  provisions  for 
an  S-meter  and  AFC. 
The  input  of  the  LM3089 
is  preceded  by  a  10,7 
MHz  ceramic  filter 
which  in  turn  is  preceded 
by  a  couple  of  what  ap- 
pear to  be  microwave 
transistors.  The  first 
transistor  amplifies  the  3 
GHz  signal  from  the 
microwave  circuit  board 
and  passes  it  on  to  the 
second  transistor,  which 
is  also  fed  by  the  I  GHz 
second  L03  mixing  the 
received  signal  down  to 
10.7  MHz  (see  Figure  2 
and  Photo  C). 

The  1  GHz  second  lo- 
cal oscillator  is  a  TO-92 
packaged  transistor, 
while  the  first  LO  is  com- 
prised of  the  two  SOT 
packaged  transistors  on 
the  microwave  daughter- 
board. This  first  LO,  of 
course,  is  actually  a 
VCO  (Voltage  Con- 
trolled Oscillator.) 

Actually,  tbe  VCO 
probably  generates  RF  at 
a  lower  frequency,  the 
1 1  GHz  being  harmoni- 
cally generated  in  the 
mixer  diode.  With  so 
many  signals,  and  their 
possible  mixes*  it's  hard 
to  be  sure  even  with  the 
aid  of  a  spectrum  analy  z- 
er.  The  VCO/mixer 
diode  combination  also 
probably  generates  sig- 
nals from  22 .  8  GHz  to 
23.2  GHz  for  the  recep- 
tion of  K-band  speed 
radars.  The  sweeping  of 
the  first  LO  frequency  is 
probably  done  to  make 
sure  that  any  and  all  sig- 
nals in  the  two  radar 
bands  are  detected,  and 
to  make  critical  RF  stage 
alignment  unnecessary. 
A  clever  approach. 


Figure  5,  Schematic  of  the  new  circuit  board, 


11.6  GHz  minus  10.525  GHz.  "Sniffing" 
around  the  circuit  board  with  the  spectrum 
analyzer  revealed  a  strong  signal  at  about  1 
GHz.  This  "second  LO'*  signal  was  not 
swept  in  frequency. 

Further  examination  revealed  a  welcome 
sight:  a  standard  LM3089  FM  Receiver  IF 
System  chip!  Now  here  is  something  famil- 


Modifying  the  Detector 

The  presence  of  the 
LM3089  FM  IF  chip 
hints  that  the  radar  detec- 
tor might  be  easily  adapt- 
able to  reception  of  Ama- 
teur Radio  Service  10  GHz  FM  signals,  such 
as  those  generated  by  M/A-Com  Gunnplex- 
ers  or  Sol  fan  transceivers.  Two  things  still 
must  be  done;  1)  Stop  the  first  LO  from 
sweeping  and  make  it  tunable.  2)  Determine 
if  the  two  LOs  have  sufficient  purity  and 
stability. 
It  turns  out  to  be  quite  easy  to  accomplish 
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Figure  6.  Foil  side  of  the  PCB. 
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Figure  7.  Parts  layout 

the  first  item.  The  first  LO  is  powered 
through  one  of  the  pins  of  the  6-pin  connector 
that  connects  the  RF  and  controller  boards.  If 
that  pin  is  bent  so  that  it  doesn't  mate  with  the 
connector,  a  variable  bench  supply  can  be 
hooked  to  it  In  my  unit,  a  3.64  volt  DC  input 
made  the  VCO  generate  11.5  GHz,  while  5.9 
volts  yielded  1 1 .0  GHz.  The  VCO  drew  only 
about  I  mA. 

To  check  for  purity,  I  observed  the  first  LO 
signal  on  the  spectrum  analyzer  side-by -side 
with  a  signal  generated  by  a  Gunn  diode  oscil- 
lator tuned  a  few  kHz  away.  Although  a  Gunn 
diode  signal  might  not  be  considered  a  paragon 
of  purity ,  it  does  provide  a  valid  guide,  espe- 
cially since  the  radar  detector  will  be  receiv- 
ing Gunn  diode  signals  in  its  new  life.  Figure 
3  shows  the  result.  The  first  LO  signal  on  the 
right  is  much  broader  than  the  Gunn  diode 
signal  on  the  left.  This  is  not  good. 

Note  that  the  significant  "pulling"  effect 
of  moving  one's  hand  in  front  of  a  Gunn  diode 
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Photo  B.  Inside  the  ratlar  detector.  RF  hoard  on  the  left.  Controller 
board  (no!  used}  on  the  right. 
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Photo  C.  A  close-up  of  the  RF  circuit  board  after  the  plastic  cover  has 
been  removed. 


Photo  E*  The  finished  unit  with  the  cover  open. 


Photo  F.  The  finished  unit  with  the  hom  extension  installed. 


Photo  D.  Ute  component  side  of  the  new  printed  circuit  board. 


At  this  point  we 
know  that  the  radar 
detector  can  receive 
FM  signals  due  to 
the  presence  of  the 
LM3089 IC  Also,  it 
can  be  tuned  to  re- 
ceive in  the  amateur 
portion  of  X-band 
by  powering  the 
VCO  used  as  the 
first  LO  with  a  vari- 
able power  supply. 
The  question  re- 
maining is  whether 
the  first  LO  signal  is 
good  enough  to  re- 
ceive clear  signals 
from  the  kinds  of 
transmitters  most 
amateurs  presently 
use  on  microwave. 
The  easiest  check  is 
to  just  try  it. 

Checkout 


transmincrhorn  is  absent  in  the  radar  detector. 
The  first  L.O.  is  noisy,  but  reasonably  stable. 

The  I  GHz  second  LO  signal  is  much  more 
acceptable.  In  Figure  4,  the  \  GHz  LO  signal 
{right)  is  identical  to  the  signal  from  a  TS- 
419/U  signal  generator  (left). 
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1  have  had  an  X- 

band  beacon  in  continuous  operation  from 
a  local  mountaintop  for  some  10  years 
(see  my  article.  ** X-band  Beacons,"  in  the 
January  1987  issue  of  Ham  Radio).  Recep- 
tion of  a  familiar,  real -world,  *  known** 
signal  from  this  beacon  would  prove  the  ca- 


pability of  the  radar  detector. 

I  rigged  up  a  perfboard  circuit  with  an 
LM3 17  variable  voltage  regulator  and  an  au- 
dio amplifier  (see  Figure  5).  This  perfboard 
replaced  the  detector's  controller  circuit 
board.  The  LM317  circuit  used  a  10-turnpot 
for  voltage  adjustment.  This  circuit  was  de- 
signed to  cover  3.64-5.9  volts,  or  1  LO  GHz- 
1 1 .5  GHzt  out  of  the  VCO.  The  audio  ampli- 
fier, an  LM380,  was  connected  to  the  audio 
output  of  the  RF  board's  LM3089.  Time  for  a 
DXpedition! 

At  a  convenient  location  near  my  house, 
about  10  miles  from  the  beacon.  I  can  get  a 
solid  signal.  1  parked  there  and  just  pointed 
the  modified  detector  through  the  car  window 
and  slowly  turned  the  10-turn  pot— and  there 
was  the  beacon's  MCW  ID  signal!  It  wasn't 
strongt  but  it  was  surprisingly  stable.  And 
this  is  using  only  the  radar  detector's  liny 
horn  for  the  antenna,  I  was  sold  on  the  fact 
that  a  modified  police  radar  detector  should 
make  a  great  microwave  bench* servicing  tool 
and  portable  field-test  receiver. 

Further  tests  performed  on  the  bench  re- 
vealed that  the  modified  radar  detector  pro* 
duced  usable  audio  when  receiving  signals 
from  my  M/A-Com  Gunnplexer  trans- 
ceivers. It  was  also  sensitive  enough  to  pick 
up  the  10  GHz  calibration  signal  of  a  1N23 
diode  driven  by  a  2  meter  handheld  {see  **X- 
band  Calibrator*  in  the  April  1981  issue  of 
Ham  Radio), 
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The  Morse  Machine  has  all  the  features 
you've  been  asking  for  in  a  high  perform- 
ance keyer  like  2-99  WPM  speed  selection 
and  over  8.000  characters  of  memory  that  can 
be  siored  in  20  memories.  The  20  memories 
are  soft  partitioned  so  that  your  stored  mes- 
sages may  be  as  short  or  long  as  you  like. 
Memory  can  be  expanded  to  hold  up  to 
36.000  characters.  Of  course,  all  memory  is 
backed  up  by  an  internal  lithium  battery  so 
that  once  a  message  is  loaded,  it  will  stay 
there  until  vou  write  over  it. 

Whether  you're  an  expert  or  a  novice.  The 
Morse  Machine  has  three  ways  to  help  you 
improve  your  code: 

•  A  proficiency  trainer,  the  same  as  the  one 
used  in  the  MorseMatic,  allows  random 
code  group  practice  with  steadily  increasing 
speed* 

•  A  random  word  generator  that  randomly 
generates  4-letter  words  for  a  more  realistic 
practice  session. 

•  Dn  QSO  (tm)  QSO  simulator  based  on  our 
program  for  the  Commodore  64  computer. 
You  can  call  other  stations,  answer  a  CQ,  or 
just  sit  back  and  listen  to  realistic  QSOs 
very  much  like  those  you  would  hear  on-the- 
air. 

The  Morse  Machine  is  a  full  featured  keyer 
for  the  serious  contester,  with  automatic  serial 


number  insertion  and  incrementing  in  any 
memory  message.  You  can  use  the  front 
panel  knob  to  adjust  your  sending  speed  or 
enter  a  precise  speed  with  the  keypad,  tog- 
gling between  the  two  at  any  time.  Exchan- 
ges can  be  speeded  up  by  having  parts  of  your 
message  sent  at  a  higher  speed.  You  can  also 
add  remote  switches  for  4  of  the  memories  so 
that  you  can  instantly  send  your  responses  or 
call  CQ. 

A  computer  can  be  interfaced  to  The  Morse 
Machine  through  its  RS-  232  compatible  I/O. 
Any  front  panel  function  may  be  programmed 
by  the  computer.  This  makes  loading 
memories  as  simple  as  typing  them  in  from 
your  keyboard.  The  Morse  Machine  can  dis- 
play your  random  code,  or  Dr.  QSO  practice 
sessions  on  the  computer  screen. 

The  Morse  Machine  can  be  programmed  to  be 
an  automatic  beacon.  This  can  be  used  to 
automatically  repeat  a  Morse  (or  RS-  232 
ASCII)  message  at  a  programmed  interval  of 
1  to  999  seconds. 

See  your  AEA  dealer  today  for  a  demonstra- 
tion of  The  Morse  Machine  or  contact: 

Advanced  Electronic 
Applications,  Inc. 

P.O.  Box  C-2160  Lynnwood,  WA  98036 

206-775-7373 

CIRCLE  65  ON  READER  SERVICE  CARD 


THE  REMOTABLE 


TWIN  BANDER 


The  ALINCO  Model  DR-590T  is  a  full  featured/dual  band  tranceiver  that  is  user  friendly, 
and  puts  the  fun  back  in  Radio. 

The  DR-590T  is  packed  with  more  features  than  most  hams  will  ever  use.  But  it  is 
engineered  so  that  you  don't  have  to  be  an  engineer  to  understand  and  use  the  various 
functions.  The  easy  LCD  display  lets  the  operator  know,  at  a  glance,  which  functions  are 
in  operation. 

ALINCO  has  listened  to  you,  the  Ham,  and  incorporated  many  of  the  features  you  told  us 
you  wanted  in  a  Dual  Band  (VHF/UHF)  radio,  And  we  did  it  while  keeping  the  operations 
truly  user  friendly. 


Ultra-Compact  Body 
5-7/8"  (W)  x  T  (H)  x  7  (D) 

High  Power  (Selectable) 

High:  45W  at  VHP         High:  35W  at  UHF 
Middle  10W  Middle:  8W 

Low:  5V  Low:  4W 

Extended  Receiver  Range 

144,00  - 147.995  Mhz  (TX),  130  - 173595  Mhz 
(RX)t  440.00  -  449.995  Mhz  (TX),  410  -470 
Mhz (RX) 

(Specification  guaranteed  on  amateur 
bandsonly.  Modifiable  for  MARS/CAP 
permits  required) 


FEATURES 


Simultaneous 

Receiving  on  both  bands  at  the  same  time 
Scanning  intermix  scan  model  on  both  bands 
at  the  same  time. 

Independent  VHF  &  UHF  Controls 

Detachable 

With  the  optional  remoting  kit,  the  front 
panel  can  be  seperated  from  the  main  unit. 

DSQ  (DTMF  Squelch)  Function 

Code  Squelch  Function 

You  can  program  a  3  digit  code  that  will 
open  the  squelch  only  when  the  same  code 
signal  is  receive  from  another  transceiver. 
This  allows  for  selective  receiving.  Addition- 
ally, with  the  optional  tone  squelch  unit,  the 


code  squelch  and  tone  squelch  work 
together  as  a  powerful  calling  function. 

Various  Useful  Paging  Functions  for 
Grouping  Calling  and  Individual 
Calling 

Remote  Control  Microphone 
With  this  microphone  there  are  several 
functions  that  can  be  controlled  remotely: 
1.  Direct  setting  of  frequencies  in  VF0  mode 
1  Up/Down  of  memory  channels  in 

memory  mode 
$.  Shifting  to  call  mode 

4.  ARM  (Automatic  Repeater  Mode) 

5.  VHF/UHF  Switching 

6.  Up/Down  by  1  Mhz  steps 

7.  Setting  and  Selecting  DSQ  codes 

8.  Setting  and  Automatic  Dialer 

Scanning  Features 

Memory  Scan,  Program  Scant  ARM  Scan, 

Band  Scan,  and  more  Scan. 

Memory  Channels 

The  unit  has  28  memory  channels,  one 
independent  "Cair  channel,  and  10  ARM 
memory  channels  (40  channels  in  total), 
You  can  program  set  tones,  shift  frequences, 
shift  directions,  and  channel  steps  In  each 
of  the  28  memory  channels, 

ARM  (Automatic  Repeater  Memory) 
Function 

10  repeater  channels  can  be  memorized 


DR-590T 


automatically,  While  ARM  mode  is  active, 
scanning  stops  at  vacant  channels  and 
pauses,  then  starts  again  automatically, 
This  function  is  useful  to  find  vacant 
repeaters. 

•  ABX  (Automatic  Band  Exchange) 
Function 

•  Bell  Function 

•  Dimmer  Function 

Selectable  2  different  brightness  of  LCD 
light 

•  Three  Priority  Functions 

VFO  Priority,  Memory  Priority  and  Call 
Priority. 

■  Repeater  Operation 

The  DR-590T  can  be  used  as  a  cross  band 
repeater. 

•  Full  Duplex  Cross  band  Operation 

•  Others 

L  Auto  Dialer  Function 

1  6  Channel  Steps  (5/10/115/15/20/25 

Khz) 
I  DTMF  Monitor  Function 

4.  3S  Sub-Audible  Tones  built-in 

5.  And  Many  Other  Features 


ALINCO  ELECTRONICS  INC. 

438  AMAPOLA  AVE.,  LOT  130,  TORRANCE,  CALIFORNIA  90501 
Tel:  (213)  618-8616     Fax:  (213}  618-8758 
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The  Final  Design 

The  next  step  is  to  tidy  up  the  cir- 
cuitry, especially  the  added  audio  ampli- 
fier. Perfboard  is  not  a  good  medium  for 
high  gain  amplifiers  of  any  frequency.  A 
printed  circuit  board's  solid  ground- 
plane  helps  keep  unwanted  oscillations 
and  feedback  under  control  (see  Photo  D 
and  Figures  6  &  7).  Two  10-turn  pots 
with  counting  dials  are  very  desirable 
fortuning  the  VCO.  One,  R2,  serves  as 
coarse  tune.  The  other,  R3,  is  fine  tune, 
R4  and  R5  set  the  range  of  voltage  avail- 
able. The  values  shown  allow  tuning 
through  the  entire  amateur  X- band  (10.0 
GHz- 10.5  GHz). 

These  values  may  have  to  be  adjusted 
to  each  particular  Micro-Eye  receiver. 
Be  sure  to  test  the  final  circuitry  before 
plugging  the  new  circuit  board  into  the 
radar  detector  RF  circuit  board.  Note 
that  microphonics,  or  vibration-induced 
feedback,  may  be  introduced  if  the 
speaker  is  mounted  too  close  to  the 
molded  plastic  shield.  An  S-meter,  a 
zero-center  tuning  meter,  and  a  frequen- 
cy meter  are  optional  add-on's. 

The  new  circuit  board  can  use  the 
6-pin  connector  that  was  removed  from 
the  unused  controller  circuit  board.  The 
optional  zero-center  tuning  meter  wires  di- 
rectly to  pins  7  and  10  of  the  LM3089.  The 
result  is  a  circuit  board  that  plugs  into  the 
Micro- Eye  RF  board,  replacing  the  original 
controller  board. 

Packaging  is  up  to  you.  I  found  that  every- 


is  rather  closely  integrated  into  the  en- 
tire RF  board  design.  You  don*t  have  a 
handy  coax  connector  or  waveguide 
flange  to  hook  things  to.  Its  horn  does 
work  quite  nicely,  and  would  probably 
make  a  satisfactory  feed  for  a  l1  to  3' 
dish. 

As  an  experiment,  I  made  an  exten- 
sion to  the  integral  molded  horn,  fash- 
ioning it  from  double-sided  copper-clad 
printed  circuit  board,  The  extension 
sleeves  inside  of  the  existing  horn  (see 
Photo  F). 

Remember:  You  must  be  very  careful 
not  to  touch  the  mixer  diode  located  in- 
side of  the  horn! 

This  extension  adds  an  estimated  8  dB 
of  gab.  Field  tests  verified  a  marked 
improvement  in  signal  strength. 

You  could  try  modifications  I  didn't 
attempt,  such  as  adding  an  AFC  (Auto- 
matic Frequency  Control),  or  replacing 
the  horn  antenna  with  an  adaptor  to  a 
standard  waveguide  flange  or  coax  con- 
nector. The  latter  modification  would 
allow  measurement  of  the  noise  figure 
of  the  receiver. 

The  BEL  Micro-Eye  police  speed 
radar  detector  is  easily  modified  for 
reception  of  the  10  GHz  ham  band.  The 
cost  is  low  and  the  performance  is  quite 
thing,  including  a  NiCd  battery,  fit  nicely  in  a  respectable.  This  device  should  serve  as  a 
7*  %An  x  3"  plastic  box  <  see  Photo  E).  use  ftjl  accessory  for  the  micro  wave  amateur. 

Horn  Antenna  Extender 

The  Micro-Eye  presents  a  bit  of  a  problem 
if  you  want  to  change  the  antenna,  Its  antenna 


Parts  List 

Capacitors,  att  16  WVDC  or  better, 

C1 

25  pF  electrolytic  or  tantalum 

C2 

0.1  uF 

C3 

100  uF  electrolytic  or  tantalum 

C4 

4.7  uF  electrolytic  or  tantalum 

C5 

0  1  uF 

C6 

1  pF  electrolytic  or  tantalum 

C7 

1  \xF  electrolytic  or  tantalum 

Resistors. 

Rl 

220 ohm  Ve-watt  fixed 

R2 

1  k  10- turn  pot  (coarse  tune) 

R3 

1 00  ohm  1 GMurn  pot  (fine  tune) 

R4 

680  ohm1/* -watt  fixed 

RS 

390  ohm  Vi- watt  fixed 

m 

10k  poi  (volume) 

R7 

2.3  ohm  v*-watt  fixed 

Semiconductors. 

U1 

LM31 7L  variable  voltage  regulator 

U2 

LM380N  audio  amplifier 

Miscellaneous, 

Ml 

S-meter,  100  uA  movement 

1 

6-pin  connector 

(remove  from  unused  controller  circuit 

board) 

2 

Ten -turn  counting  dials 

1 

8  ohm  speaker 

1 

PC  board 

Note:  A  bl  an 

k  PC  board  is  available  from  FAR  Circuits,  1 8N640 

Field  Court, 

Dundee  IL  60118  for  $6  +  $1.50  shipplng/han- 

dling. 

Optional  forcenteNune  meter. 

M2  100  u  A  zero-center  meter 

R8  4.7k  V* -watt  fixed 


You  may  contact  Steve  J.  Noll  WA6EJO  at  1288 
Winford  Avenue,  Ventura  CA  93004-2504. 


Computer  Controlled  Ham  Shack  for  personal  or  club  system 
New  Simplex  option,  operate  patch  &  remotes  via  repeaters! 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base*Autopatch*CW  Practice*Rotor  Control 
'Voice  Meters'Paging'Loggirig'Polite  IDVPacket  Voice  B.B.S. 


Model  CS64S 
revs... $379,95 


disk,  cables.  Manual 
Add  $5.00  SH  USA 
CA.  address  add  6.25% 
Ask  (or  free  catalog? 


om  Shack  64  Options 


•Mount  All  modules  including  C&4, 

Precniied  £  panted  md 
mounts  i  qbg  ■  i  vnpi 

ALBX_~~~-S  159.95 


Here  are  a  few  o*  (tie  Ultras  Features 


'Operate  duplex  or  Simplex*  Load,  save,  change  sir 
from  T  tones.  Packet,  or  modem*  Unlimited  voice 
vocabulary  -voice  dock  executes  events  Daily  & 
Weekly  '"Super  Macros"  user  programming  language! 
"300-4  digit  user  access  codes  "Disk  &  Printer  logging 
of  all  telephone  numbers  dialed,  usage  time,  functions 
'18  Rotating  Polite  ID'S"  16  Eitemal  relay  conlrais"  2, 5t 
a  CTCSS  Tone  Paging'  CW  Practice  with  voice  "Secu- 
rely mode,  "Hone  mute*  Voice  announced  user  call  sign 
when  lodging  on'  Voltage  proportional  courtesy  beeps 
gives  indication  of  signal  strength  ■  IB  rotating  Polite 
fb  tails4  Safety  timers  &  overrides  *  "Ultra  Link'  provides 
T  tone  conlrol  Irom  remote  audio  rnonllored  *User  de- 
fined multi-lone  courtesy  beeps  each  mode*  Modem  or 
Packet  control'  9  T  Tone  Macros  store  2B  digit  com- 
mand sirlngs  '2  Talking  Meier  inputs  ■  Packet  or  Mo- 
dem da  l  a*  l%1  HTHra  M  =ETCTn  Sto  re  1 0001,18  dig  II)  tel 
r*  'Quick  dial  &  quick  answar'  Directed  &  general 
page'50  lei  #a  restricted  patch  'Telephone  control 
input*  Regenerated  louchiones  'Autopelch  auto  off, 
delects  calling  parly  ha  n  gup i ' Pulse  o r lo  u  chto i  nt id  iai 
"Can  walling  £  auto  red  i  af  *ITl  JK.WlVjM ;  f  j  h:*i  r=£t*  Qua  I 
HF.  a  VHF  SO.  del  'Scan  up  down:i00Hi  slep  +  vari- 
able scan  rale  "Monitor  mode  defeats  PTT"  Lock  mode 
allows  T.  lone*  to  TX  through  remote  'Auto  mode  a 
split  select  '9  Scan  memories  store  Mode,  splits,  VFO 
A  a  B  'Talking  Meters:  Voltmeter  *  Voice  &  CW  Beacon 
"Voice  Holer  control*  User  s*tee  table  courtesy  beep 


New  REV  t 

CS64S&MT0 


Ultra 


GAP  Airwaves  expands  its  Service 
to  Include  2m  and  6m  with  the 
CHALLENGER  DX-V  &  DX-VI 

Unique  Multiband  Antennas  that  Utilize  the  Patented 
GAP  Elevated  Launch  Technology 

The  Revolution  In  Antenna  Design 


AUDIO  BLASTER1" 


Works  in  all  H.T 


Audio  Amp.  UMti  s.  police 
uoou*e  awn  muot «  H.Ta:  1  *en  auoc  vnp  ■  w»r 
made  id  h  toud '  u^wersal  rrSaAafton  <Mqt  «"■ 


--*' 


'Digital  Voice  Recorder  22  v  s* 
r-ry- —  voce  Mi*ci  a  id  ta»r  inc  1  Meg 
!  =   nam.  control  *#i  CS9  or  p^s 
■ne  cabie  to*  REve  utn  001*0  % 
oMavDC       PVM.S179.9S 
'Operate  CS4  i  *54t  from 
12vdC  *in  tttis  crystal  con. 
|roil«i  Swiicrirflg*Mppiy.  njni 
cool  a  erlctent  draws  n  1  amp. 
Pluqs  itHo  C&4  fusan  protected 

Model  DCP5.»„ $_1«.flSj 


'Add  duplex  Conirol  of  \\n 
♦•il-1     J  moles*  patch  with  Telephone 
— 1    if  empllthed  hybrid,  null  S  gain  poll 

Plug*  *Klo4C&64$  board,  TLCH-...  $159,95 


i^     Auto bC-Ot  EPROMcut 
plug!  into  C6*  pr  PK8  ^iS*  0* 
System  r?nwii  CART..,  $  109.95 


■~j  B  relay  On  Otf  inc  3  opdt  ;  a 
«?3  relay*  *$Sw   outputs  u»e  wr>  mm 


ne  mtat*  oea^n 


.CS  «,„. -S  99,35 


Tst>Q4  otorr  T 


AB1S-.  S  24,95 


DecDOier 


■   ■"    2  Vo*ce  Uet«f ■»  •  2  Alarm  input*  *  • 
*="  na-ev  Ckvgesw.  J^Ss-^JL*! 
i^J.  T*1C  *  add*  p:1™^!*^  a  Concroi  of 
^^Uftnt  vie  Pecfcai  or  Tel  w»  •  Packet 
to  Voice  BBS  Req.  2nd  CM  a  PK4, 
inc  *H  detecawe  to  PKfl. .  Pk1,,.$99  95 


■iLi 


•■ 


a20VDC .  audttkn  FiekfProrj 
DPDTfleHjy  LED  fligrtvsWd 
add*    fCkir  2  Arrm  reiayS  »  5 


Eiipjndablo    TSDQ,.SS9,95     Oplionat    OUAD.S  99,95 


Touchlono  to  RS232 
300  Baud  Interface 
"DeccKJo-A'Pad" 


e  as  Hepeaicr  ufvvjn  voe  nrsot, 
QOOCode*  Mom  ALalcnmg  Inc 

2a  Pin  connector   Qu  A  D  opl  Ion 
i  S  oit  code  ipr  each  relay  z^XT 


"Rote-r  control  Anaiociiadtojitii 
convener  use  *nti  CSS  «-o=ce  Marvia 
,    S  dee  »or  &  «<em  MM  1 ..%  69.|$ 


T.tenee 

in  put  y 


k 


I  I 


rill 


,  l>¥ 


Jie  *lin  »u  computers 
Qecodee  ie  touchiones 
Include!  Be*lC  program 


Use  with  any  i ermine 


• 


IBM 
Mac 

Tram'™'    C&4 


.rmr 


Your  own,  easy  Id  ue*' 


program  or  wrll* 


Ultra  Com  Shack  64  Manual 

all  schematics  diagrams,  now  lo- 
opvraleft  sel  up  rsTnafe  b^^p  Rfflyfrd 
rtith  purchase  or  CS64S  MN.S25  00 


1  'Masiercard'Visa'AmeK'Disc 

ENGINEERING  CONSULTING 

583  CANDLtWOOD  ST. 

BREA,  CA.  92621 


That.  - , 


ead>tos$ 

1  Come?  p^bwed 

*  Uses  3  short  rai&ili  ■ .-  25  feel 

i  "f swipes  in  l«s  ttian 
30  minutes 

*  h  self  mpporting  Hr/drap  in    4 
ground  mount  and  is  3  Ueedii^h 


Challenger  DX-V  $199* 

Total  tj^nd width  on 
4U.20. 15,10.6, 2  m«tm 
&0  )Ote  on  30  meters 


but  has  NO!!! 


•Mb 

•Transfoftners 

•Balurs 

•Resistors 

•or  Base  Insulators 


i\\ 

¥  I 


Challenger  DK-f  1  $219* 

Total  bandwidih  or 
40.20.15,1M0.6.?me1era 
130  KHi  on  60  meters 


Best  of  all  the  ENTIRE  antenna  is  always  active!! 


To  Order  Call— (407)  778-3728 

'Plus  shtpp i rig  and  handling 
Florida  residents  add1 6%  tax 


GAP 

ANTENNA  PRODUCTS 

6010— BidgJ 

N.  Old  Dixie  Highway 

Vara  Beach  FL  32967 


DAP2  $99.95  I  Tel:  714-671-2009  Fax:  714-255-9984 
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STARTEK 

INTERNATIONAL,    INC. 


MODEL  1500  A 


FREQUENCY  COUNTER 

1-1500  MHZ 


8  RED  LED  DIGITS 
2  GATE  TIMES     1PPM  TCXO 
ANODIZED  ALUMINUM  CABINET 
INTERNAL  NI-CAD  BATTERY  OPTION 
FULL  YEAR  LIMITED  WARRANTY 


The  1500A  FREQUENCY  COUNTER  is  a  quality  built. 
LSI  circuit  design  instrument  that  actually  outperforms 
many  counters  costing  much  more.  The  1500A  can  be 
powered  by  9-12  VDC,  AC  adaptor  or  internal  Ni-Cad 
batteries.  The  excellent  UHFA/HF  sensitivity  makes  it 
ideal  to  use  with  the  telescoping  antenna  for  easy  and 
acccurate  measurements  of  transmit  frequencies  from 
handheld,  fixed  or  mobile  radios  such  as:  police,  ham, 
car  telephone,  marine,  aircraft,  etc.  The  1500A  can  also 
be  used  with  a  probe  to  measure  computer  clocks, 
oscillators,  etc. 


#1500A 
#BP-15 
#AC-1 5 
#TA-90 


1-1500  MHZ  FREQUENCY  COUNTER $99.95 

RECHARGEABLE  NI-CAD  BATTERIES  (INSTALLED)  $20.00 

110VAC  ADAPTOR/BATTERY  CHARGER $  9.00 

TELESCOPING  BNC  ANTENNA  $12.00 


MADE  IN  USA 


IMPROVE  RANGE  AND  SENSITIVITY  OF  YOUR  LOW  FREQUENCY  COUNTER  WITH  OUR 


AMPLIFIER 


1.6    GHZPRESCALER 


MODEL  AP-90-H 

Same  features  as  AP-90  but  custom 
configured  as  a  plug-in  accessory  for 
Hewlett  Packard  counters  #5245L/M. 
5246L  or  5248L7M. 


SS  BAR  GRAPH 


MODEL  AP-90 

Extend  the  range  of  any  counter  capable  of  counting  16  MHZ  or  higher 
to  1600  MHZ  with  super  sensitivity  of  1-5  mV  RMS  typical  over  the  entire 
range.  A  10  segment  LED  bar  graph  displays  signal  strength  of  the  input 
signal.  +  10,  10-500  MHZ;  -  100.  300-1600  MHZ.  1-2  V  P-P  output. 
U'  Aluminum  cabinet,  110VAC  adaptor  included. 


#AP-90       (AC  adaptor  included)  . 

#AP-90-H    (for  HP  counters) 

#TA-90        TELESCOPING  BNC  ANT 


$159.95 
$179.95 
$  12.00 


ORDER  FACTORY  DIRECT 

800-638-8050 


STARTEK  INTERNATIONAL,  INC. 

398  NE  38TH  ST.,  FORT  LAUDERDALE,  FL  33334 
PHONE:  (305)  561-2211  FAX:  (305)  561-9133 


ORDERS  TO  US  &  CANADA 

ADD  5%  S/H  ($4  Min.  $10  Max) 

FL  RES  ADD  SALES  TAX.  COD  $3.50 

A0ER  SERVICE  CARD 


[Master  Cur  it 

L^JT^ 

ll 

^M 

Feedback 


In  our  continuing  effort  to  present  the  besi  in 
amateur  radio  features  and  columns,  we  rec- 
ognize the  need  to  go  directly  to  the  source — 
you,  the  reader  Articles  and  columns  are  as- 
signed  feedback  numbers*  which  appear  on 
each  article/column  and  are  also  Ifsted  here. 
These  numbers  correspond  to  those  on  the 
feedback  card  opposite  this  page.  On  the 
card,  please  check  the  bo*  which  honestly 
represents  your  opinion  of  each  article  or 
column. 

Do  we  really  read  the  feedback  cards?  You 
bet!  The  results  are  tabulated  each  month, 
and  the  editors  take  a  good,  hard  look  at  what 
you  do  and  don't  like,  To  show  our  apprecia- 
tion, we  draw  one  feedback  card  each  month 
and  award  the  lucky  winner  a  free  one-year 
subscription  (or  extension)!  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback  card 
and  put  them  in  an  envelope?  Toss  In  a  damn- 
ing  or  praising  letter  to  the  editor  while  you're 
at  it.  You  can  also  enter  your  QSL  in  our  QSL 
of  the  Month  contest.  All  for  the  lowH  low  price 
of  25  centsi 

Feedbacks    Title 

1  Letters 

2  Never  Say  Die 

3  0RX 

4  Aadar  Detector  to  Microwave 
Receiver  Conversion 

5  UHF  Source  Dipper 

6  UHF  Field  Strength  Meter 

7  Review:  The  Kenwood  TH-27A 
3  Future  Modulation  Amateur 

Television 
9  Take  a  West  Indies  DXpedition? 

10  Review:  SHF  Systems  Linear 
Transverters 

11  Hams  with  Class 

1 2  Pour  an  Antenna  for  X-Band 

13  The  Microwave  Directory 

14  Review:  The  Commander  II  Amplifier 

1 5  Homing  In 

16  Inexpensive  10GH2  Dish  System 

1 7  Above  &  Beyond 
10  OX 

19QRP 

20  New  Products 

21  Ask  Kaboom 

22  RTTY  Loop 

23  Looking  West 

24  Barter 'nf  Buy 

25  Circuits 

26  73  International 

27  ATV 

28  Dealer  Directory 

29  Hamsats 

30  Special  Events 

31  Random  Output 

32  Propagation 

33  Updates 


Short  Multiband  Dipole-V-Slqpers 

mi        from     -IntmnaiW  fll         n       R  %  .Vi>gL  Frar*.  tir&w*   jaj 
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Antf  ami 

Ready  to  Lbs 
Fastest  lostall 
Coax  Feed 
3O00Vlnsal 
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Ifeopjs 

Kick-  Proof 


Fun  Legal  Power 
No  Lossy  Traps 
Low  Noise 
Newer  Cocrooe 


<e> 


Add  &5  Pose  £  Haaamg 
For  Tech  tnfopacfc  « n  J  S 1 


Vg 


Matcobi  Adapter 
Order  Ho t- Line: 

1=800-926-7373 


~K 


T. 


EC  TOR  HINDER 


2ERO*IN 
SIGNAL! 
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HamCall  /  CD-ROM 

500,000  HAMS  plus 
i.ooo's  or  Public  Domain 
Amateur  Radio  Programs  and  Data 


CO  %*«  Ottc .... 


frJmi|  CDU-BiQO  P>f 


stun 

IS0Q 


5ucKMAinR  Publishing 

RL  X  Box  5£  -  Mineral,  Vrginia  23117 
703:194-5777  -  IOO  ?fi2-5€2« 


CIRCLE  56  ON  READER  SERVICE  CARD 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING*  OSES 

ANY  FM  XCVR. 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOK 
STORAGE-  TYPE 
VF-14  2  COVERS 
BOTH  2-HTRS  & 
22  0MHZ.   OTHER 
MODELS  AVAILABLE. 
WRITE  OR  CALL  FOR 
MORE  INFO, 
S3. 50  SHIPPING  L     TYPE  VF-142 

CA>  ADD  TAX)     S129.95   619- 

71     RADIO  ENGINEERS      565-1319 


3941   MT,  BRUNDAGE  AVE. 
SAN  DIEGO  CA.92111 
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ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


RSOs  (Real-Time  &  Storage  Oscilloscopes)  From  HITACHI 

The  RSO  ■  Its  the  new  solution 
View,  Acquire,  Fett.  Tranter  ond  Docurnent  Your  Waveform  Data 


Compact  Series  Scopes 


4  Channel,  !DDMS/iMod*l 

Introductory  Price 

'OOtfii  ..?5M&  s  ^  i  cnmneH  *.r-i/tj«aouiiri 

tOOMHj.ii*!  icn    2if*  •«•;■!    \bn4t*   VC-6145      S4J§#.IK) 

Compact.  fuM  FeOtute  Made*! 

£CmSi  SQW-i.  t*m  i2tft 

V C*60±5      1 1.D49  QD 
VC-G025     1 2.a«.0fl 

LO«  Coir/ High  vqJu*  Model* 

ef~T 


VC-50Z4 

vc-ssa 


It.TMJO 


¥-212 

S435 


V-412  40MHz  Dull  Trie*    J795 

20MHz  Elenco  Oscilloscope 

$375 


MHfl  Ifclel  fl^a^a^lVl  j*#  _^f»_i^i^h  -miE  4<ub  -twiner  ai  ^ant^a 

Hitachi  Portable  Scopes 

DC  to  SOMHf.  a  ChonrwJ.  DC  Oftaef 
function  r  An  emote  mognelef  function 

V  5»  C»7  RMdQwY.  O.ITV  M«ax      1 1 .025 
I/-S23  D«UTMf  $h«  S*95 

V  S22  5 j  i  c  MM*  5*95 


I  iptmwmptu  |13lbs'i 
2tn  V  Sang 

HMatV^HNR 
Shewn 

Tint  wes  prorfES  many  new  'uncfoftt  sucfi  as  CRT 
Readout  Cursor  measurements  {V  tses  196S'G65). 
Frequency  C*r  (VI 055),  SpupHW  AifOrvignQ  wd 
Trogcr  lac*  issaig  a  B^tn  CRT  Mw  oaril  tetf  fit 

lift! 


V-660  60WHzOua! Trace  S '  '-5 

V665  60MHz  Dua*  Trace  wCltsoc  $1345 

V-106Q  100MHz  Dual  Tfac«  St  .425 

VIOSS  tOOMHz  Dual  Trace  -Cursor  I1.6§5 

V-T065  tOQMHi Quad  Trace* Cursor  $2,045 

V-tiOOA  lOQMHzOuad  Trace  wCursor  I2J95 

50  iSOMHiOuadTracew'Cursof  13.775 


MO-I2&1 

i  Dual  Tract 

-  Compaq*™  Ttsrw 

■  6'  CRT 

i  k  V  DfHiaiion 

*  TV  Sf  nc 

•  7  p-]  PtjIws 


FREE  OMM 

wilh  purchase  of 

AMY  SCOPE 


SCOPE  PROBES 

P-l0SMHr.  In.  ID*     S19.95 
P2  10QMH?,  In,  IDs    $23  95 


Efenco35MHz  Dual  Trace 
GockJ  lo  50MHt 


$495 

MO   1252 


•  High  luiMnunci  I"  CAT 

■  !niV  !i*nciili*iiP 

■  6HV  Acciuj'il  ion  VoHag* 

•  IMl  Him  TiAi 

•  X-V  Dp#tiSitiH  »7#»is 

•  IflMu^iJP-l  Ptab*t 


.copes  irclurie  p)Coe$,  ssriemuci.  ouc-ai&rs  nanual  and  3  y«r  (?  yt  j  lot  €ienco  scooesj  *orid  mde  winramy  an  pats  £  labor  Ma*y  *x«4Mti«  iva<UtMe  to*  al 
Hilary*  scones.  Can  or  «toe  tor  oomoieie  toeotc^nns  tm  these  and  -.4*^  etue*  i«ne  csciHosoopet 


WE  NOW 

CARRY 

COMHETE  UNE 

Of 

FLUKE 

MULTIMETERS 
Mooeii 
2tF      S3 

3F     © 

Sf      S7 
?7F      flOSCA 
73       M€0A 
ft        8C62A 
77F     *  More 
CALL  FOR 
SPECIAL  PRICING 


Function  Generator 
-"   *_       $28.95 

PidviQHi  in1.*  lFijncl»  squiii 
WBV4  Imp  lH?  Iff  iMh; 

AMt.rl^Ols.j.biMy 


AC  Currenl  Me^r 
ST1010 

$69.95 

Dili  i  f»*  ftO« 

v  IFllfldBfll 


Decode  Btox 

#9620 

SIS  95 


Digbfol  Triple  Power  Supply 


XP-765 

S249 

}J5t/rt* 


XP-6W  «iin  *nifofi  iuitrs  |)  is 


10  Function 

Muttimeter 

CM- MS 

$65 


Djgrtoi  Cctpocriance  Meter 
CM- 1550 

156,95 

tl 


Triple  Power  Supply  XP-620 

iiiemoted$65 
Kit  |4S 

2  cq  tSV  ai  1 A 

■2r<s   15V  <i  iA 

lor  I  ru  jOV^i  lAi 

ConlilTi  ill  ll^P  dAtim4  >f  Alurn  hor  rttjinj  erp»MFi»n1a 
FBptifmii  uligrl  circiiil  piolactmn,  i'  supfiWi 


Quod 


<P-580 
$59.95 

Z-2W  Bf  2* 

PFaitt 


GF-S0I6  Function  Ger>erortor 
artih  Freq.  Covntr 

S249 


GF-iQT5«itrNHil  F*eq  H*tirI1TS 


DtQrial  LC»  Meter 

LCl»l 

$125 
fi«  *120M 


Wide  Band  Signal  Generators 

SG9000 

$129 

ftF  Fr»4  iM*-i50MH; 

AMMcffjUI.MDl  I^H: 

Vihlbk  PF  g^ipul 

SG-«0Q  w  DigtUl  Display  ana  trjQMHi  Dum-»nCoutl*f  t^t 


LEARN  TO  BUILD  AND  PROGRAM 
COMPUTERS  WITH  THIS  KITI 

INCLUDES   All  hrrtt,  Ai**nibl¥  and  L*»*&n  Manual 

Model 
MM-S009 

$12*00 


■OtOllCS  KIT  FOfl  ABOVE  {MM  5010}  J!l»i 


!!SI  sr!^nfl0L!f:Ufl?ERSOLD!  c  &  S  SALES  INC* 

UPS  SNpping:4a St^ee  ^| a-—    ,245  Ro«»uod.  DwrHHd,  IL  60015 

($10  MaxJ  IL  Res.,  7%  TaKC^r^jH  (*<W)  292-7711  (7081  541-0710 


15  Day  Money  Bach  Guarantee 
2  Year  Warranty    **•»  ib«i»Ei  ib^™ 
WRITE  FOR  FREE  CATALOG 
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COMMUNICATIONS 


AOR  Scanners. 

Great  Performance.  Great  Service.  Great  Value 


Free  Freight 

25-Day  Money-Back  Guarantee 
Toil-Free  Service  and  Support 
No  Credit  Card  Surcharge 
One  Year  Warranty 


1000  Channels.  8-600MHz,  805-1300MHz 

Standard  Features: 

*  Extremely  compact  size, 

*  Continuous  coverage  (except  UHF  TV  600-805) 

■  Antenna  attenuator  switch,  lOdb. 

■  Manual  tuning  knob, 

'  Earphone  jack,  3.5mm. 

*  AM,  FM  and  wide  band  FM  tuning  modes, 
<  Backlighted  LCD  display. 

*  10  Scan  Banks,  10  Search  Banks. 

*  Selectable  Priority  Channel 

*  Delay,  Hold  Features, 

*  Selectable  Search  Increments,  5-955KHz. 

■  Permanent  memory  backup. 

■  4  A  A  Ni  Cad  batteries  included. 

■  AC  adaptor/charger. 

*  Carry  Case. 
■Cigarette  Lighter  Charger. 

■  Belt  Clip. 

*  Earphone. 


Options: 

External  Speaker.  Mobile  Mount. 
Extended  Warranty.  2/3  yrs 

Specifications: 
Coverage: 

Sensitivity: 


M5I90   $19,50 
$45/$55 


IF: 

Increments: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions: 


8-600, 805,1300MHz 
JSuV  NFM,  l.OuV  WFM,  l.OAM 
20  ch/sec.  scan.  40  ch/sec.  search 
561.225,  58.075,  455KHz  or  10.7MHz 

5  to  955KHz  selectable/  5  or  12.5  steps. 
.4  Watts 

Input  9 -13.8  V.  DC 

BNC 

LCD 

6  7/8H  x  1  3/4D  x  2  1  /2W.  I2oz  wt 


100  Channels.  Low,  Air,  High,  UHF  & 
800MHz. 

Standard  Features: 

■  Extremely  compact  size. 

■  Unrestricted  800MHz  coverage. 
100  channels  permanent  memory. 

■  Earphone  Jack  &  Attenuator. 

■  Delay,  Hold  features. 

■  Channel  1  Priority, 

■  5  Scan  Banks,  5  Search  Banks. 

■  Telescopic  and  Flexible  Antennas 
w/  BNC  connector. 

-  AC  &  DC  Power  cords  w/  mtng  hardware. 

-  One  Year  Limited  Warranty. 

Options: 

Base  type  antenna 

25  to  1000MHz  w  50'coax.  AS300    $59.95 

Mag  Mnt  Mobile  Antenna.  15'  coax,   MA  100  $25.00 
Cigarette  Lighter  power  adaptor.        CPI00    $4.00 
External  Speaker 

with  mobile  mount.  MS100  $19.50 

Extended  Warranty.  2/3  yrs  $40/S55 

Specifications: 
Coverage: 
Sensitivity: 

jean  jpeeci. 

IF: 

Increments: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions: 


27-54,  108-174,  406-512,  830-950MHz 

.4uV  Lo,Hi-  -8uV  Air.  ,5uV 

UHF.  LOuVSOO 

15  ch/sec 

21.4MHz,  455KHz 

10  J  25,25,30 

1W 

12.8VDC,  200MA 

BNC 

LCD  w  /backlight 

2  1  /4H  x  5  5/8W  x  6 1  /2D.  14oz  wt. 


We  offer  100's  of  communications  products 
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COMMUNICATIONS 


AR2500 


$499 


2016  Channels.  1  MHz  to  1500  MHz 

Standard  Features 
•Continuous  coverage 

•  AM,  FM,  wide  band  FM,  &  BFO  for  SSB,  CW. 
•64  Scan  Banks, 

•  16  Search  Banks. 
•RS232port  built  in. 

•  Includes  AC/DC  pwr  crd.  Antenna,  Mntng  Brckt 
•One  Year  Limited  Warranty. 

Options: 
Earphone, 

External  Speaker,  Mobile  Mount. 
Extended  Warranty.  2/3  yrs, 
Mobile  Mounting  Bracket. 
RS232  Control  Package 
(software  &  cable)  offers  spectrum  display 
and  database. 


EP200    $2.00 
MS190   $19.50 
$65/75 
MM1      $14.90 
SCS2      $295.00 


Specifications: 
Coverage: 
Sensitivity: 

Speed: 

IF: 

Increments: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions: 


1  MHz  -  1500MHz 
35uV  NFM,  l.OuV  WFM, 
1.0AM /SSB /CW 

38  ch/see.  scan.  38  eh /sec.  search 

750.00,  45.0275,  5.5MHz  455KHz 

5,  12,5,25  KHz 

1*2  Watts  at  4  ohms 

Input  13.8  V.  DC  300mA 

BNC 

LCD,  backlighted. 

2  1  /4H  x  5  5/8W  x  6  1  /2D  Wt  lib. 


400  Channels.  lOOKHz  to  2036MHz. 

Standard  Features: 

•Extremely  compact  size, 

•  Continuous  coverage 
•Attenuation  Programmable  by  Channel, 

•  Manual  tuning  knob. 

•Tuning  increments  down  to  50Hz. 

•AM,  FM,  wide  band  FM,  LSB,  USB,  CW  modes, 

•Backlighted  LCD  display. 

•  4  Scan  and  Search  Banks,  Lockout  in  Search. 

•  4  Priority  Channel- 

•  RS232  control  through  DB25  connector. 

•  Delay*  Hold  Features. 

•  15  band  pass  filters,  GaAsFET  RF  amp. 
•Sleep  and  Alarm  Features. 

•AC  adaptor/charger.  DC  power  cord, 

•  Telescopic  Antenna. 

Options: 

Earphone. 

External  Speaker.  Mobile  Mount. 
Extended  Warranty.  2/3  yrs. 
Mobile  Mounting  Bracket. 
RS232  Control  Package 

{software  &  cable)  offers  spectrum  display 

and  database. 


EP200  $2.00 
M5190   $19 JO 
$65/75 
MM1      $14.90 
SCS3      $295.00 


Specifications: 
Coverage: 
Sensitivity: 

spcco: 

IF: 

Increments: 

Selectivity: 

Audio: 

Power 

Antenna: 

Display: 

Dimensions: 


lOOKHz  -  2036MHz 

.35uV  NFM,  l.OuV  WFM, 

L0AM/SSB/CW 

20  eh  /sec.  scan.  20ch/ sec.  search 

736.23,  (352.23)  (198.63)  45,0275,  455KHz 

50Hz  and  greater 

24Khz/-6db  (SSB)  12KHz/-6db 

(NFM/ AM) 

1.2  Watts  at  4  ohms 

Input  13.8  V,  DC  500mA 

BNC 

LCD 

3  1/7H  x  5  2/5W  x  7  7/8D  Wt.  21b  lOoz, 


To  Order  Call  1  •  800  •  445  •  7717 

In  All  50  States  and  Canada,  24  Hours  a  Day.  Fax  Orders:  1-800-448-1084,  24  Hours  a  Day. 
ACE  Communications  Monitor  Division  10707  E.  106th  Street,  Fishers,  IN  46038 

Int'l  Voice#  317-842-7115.  Int'l  Fax#  317-849-8794. 

Service  and  Support  Lines:  Mon-Fri  9a,m.  to  9p.m,,  Saturday  10-4.  EST 

MasterCard,  Visa,  American  Express,  Checks,  Approved  P.O.'s.  &  CO.D.  (add  5.00) 

Prices  ana  specifications  subject  to  change. 
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Numbers  on  your  Feedback  card 


UHF  Source  Dipper 

The  easy  way  to  tune  circuits  from  400-500  MHz! 


by  Martin  Beck  WB0ESV 


Most  amateurs  who  have  used  or  tried  to 
build  a  432  MHz  dip  meter  are  famil- 
iar with  the  problem  of  the  inductor  being  so 
small  that  it  is  useless  for  getting  into  UHF 
circuitry.  All  the  so-called  solutions  I  have 
seen  are  either  clumsy  (l*I  need  three 
hands!1  \)  or  mechanically  unstable.  The 
device  described  here  solves  all  of  these  prob- 
lems, as  well  as  several  others.  It  is  small, 
inexpensive,  unusually  accurate,  and  a  begin- 
ner can  build  it  in  four  hours. 

As  the  design  emerged,  I  refused  to  budge 
from  two  requirements.  The  first  was  that  the 
hairpin  inductor  be  no  shorter  than  1  lA  wm  Sec- 
ond, I  wanted  a  physical  layout  such  that  1 
could  look  at  the  tuning  dial  and.  without 
moving  my  eyes*  see  the  hairpin  loop  as  it 
entered  the  circuitry  being  dipped,  That 
meant  having  the  loop  on  one  end  and  the  dial 
on  the  other.  As  you  can  see  from  Figure  3, 
this  layout  is  particularly  conducive  to  good 
UHF  wiring  techniques,  resulting  in  a  very 
handy  tittle  dipper  that  tunes  from  400-500 
MHz. 

The  three  figures  here  show  the  construc- 
tion process  of  the  dipper,  Note  that  the  holes 
for  the  capacitor  and  extension  shaft  must  line 
up  for  smooth  tuning,  and  the  brass  mounting 
plate  must  fit  the  box  you  use. 

In  wiring  this  circuit,  use  very  short,  near 
zero  lead  length— this  is  crucial,  (Figure  2 
shows  a  blown-up  version  with  too  long  lead 


lengths,  simply  for  clarity.)  Cut  out  and  bend 

the  brass  plate  to  fit  your  box.  Then  use  the 
actual  components  { capacitors,  resistor,  etc.) 
to  aid  you  in  punching  the  holes  for  every* 
thing.  This  is  the  best  way  to  avoid  excessive 
leads  around  the  oscillator  circuit. 
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Figure  I.  Schematic  for  the  400-500  MHz 
source  dipper. 


1  was  lucky  enough  to  have  an  old  National 
Co,  ceramic  FT-243  crystal  socket.  Teflon1*, 
phenolic,  etc-  are  OK.  Unless  you  are  an 
experienced  VHFer,  don't  use  a  metal  box .  If 
you  dot  disaster  awaits  you!  For  convenience 
in  replacing  the  battery,  I  bought  a  package  of 


1/16    THICK  SHEET  BRASS 
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MOUNTING  HOLES  <*  PLACES! 


LONG  GROUND  LUG 


CF  LUGS  (6) 


•00* 


/  Li  ■ 


cue  A 


INSULATED   STANDOFF 


LUG  9 
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Figure  2.  Details  of  the  oscillator  mounting 
plate  (not  to  scale).  Lead  lengtfis  are  shown 
excessively  long  for  clarity.  Very  short,  near 
zero  leads  are  mandatory.  Note:  The  two  pins 
on  the  crystal  socket  (hairpin  coil  socket)  are 
soldered  directly  to  tugs  A  and  Bt  The  long 
ground  lug  and  Ql  source  are  soldered  to  the 
CI  grounding  lug.  Solder  the  feedthrough 
cap  shields  to  the  plate. 


n 


Photo  A  TJte  UHF  source  dipper  with  its  remote  meter. 


Photo  B.  Internal  view  of  the  dipper  (note  the  coupler  shaft  placement). 
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RAMSEY  ELECTRONICS 


COM-3 
$279500 


2  WAY  RADIO 
SERVICE  MONITOR 

COM-3,  I  he  world 's  most  popdai  low-tost  service  monl- 
lor  For  shops  tug  or  small,  the  COM-3  delivers  advanced 
capabilities  tor  e  lantatic  price— and  our  new  lease  pro- 
gram allow*  you  To  own  a  COM-3  tar  ms  than  S3 .00  a  day 
Features  •frrect  entry  keyboard  wjih  programmable 
memory  •Audio  A  transmitter  frequency  counter  -LED  bar 
c/apft  frequency/error  deviation  chapter  *0  1-10.000  uV 
output  levels  "r*gh  receive  «en«Mty.  less  man  5  pV 
•«O0iiHjtodW9995«m<k)nfeftu«j*li«^jencyawf 
age  *Trartimd  protection  up  lo  lOO  nils  *CT5  tone 
encode*   l  kHz  and  ■jrternat  mooutaton 


RSG-10 
$24950* 


SYNTHESIZED 
SIGNAL 


Finally,  a  Iqw-CO&I  lab  quality  signal  generator— a  [rue 
alternative  to  I  he  $7,000  generators.  The  RSG-10  is  a 
u.hu]  working.  but  easy  io  use  generator  ideal  lor  the  lab 
a*  weli  as  tor  production  test  Lease  it  tor  lest  man  %3  oo  a 
day  Fea«tfes*iOOkM/ioWdMH2MrxtHjn?fcoiutcnto 
500  MHz.  200Hz  above*-  130  lo  -  1 0  d8m  output  range 
•01  dB  output  resotudori  *A*|  and  FM  modulAftOA  *20 
programmable  memo***  Output  letoction  n  vota.  dB. 

H  tibrul      offlSEaW*  COflHi^Cn  DflSWSAfl   lsaiea.Tt,   *^^sr*  OUtfhJl 

reverse  power  protected  *L£D  {hspfay  o*  a* 
te**—  no  analog:  guesswork1 


FREQUENCY  COUNTERS 


CI- 70  7  DIGIT 525  MHz 


Ramsey  Electronics  has  been  manulaclunng  elec- 
tronic lest  gear  lo*  over  1 0  years  and  ts  recognized  for 
its  lab  quality  products  as  breakthrough  prices  All  ot 
our  counter!  carry  a  rui  one-year  warranty  on  pans 
and  labor  We  take  great  pride  m  being  me  largest 
manulAClurer  of  low-cost  counter*  m  the  entire 
USA  Compare  spectticatans  Our  counters  are  tua- 
leatured.  from  audio  to  UHF  wilft  FET  high 
impedance  mpuJ.  proper  wave  shapng  circuitry.  And 
durable  high  quality  epoay  diu  piafed-thru  PC 
brwd  construction  AM  units  are  t00*%  manufactured 
in  me  ii  5  A  Ail  counters  feature  t  0  ppm  accuracy 


NEW  CT-250  2.5  GHZ 


ACCESSORIES  FOR  COUNTERS 
snip  antenna-BHC  plug,  WA  10 


High  impedance  probe,  light  loading.  HP- 1 

Low  paw  probe,  auto  use.  LP-i 

Overt  probe .  generaf  purpose  use,  DC- 1    . 

T*  bci.  eievaies  oountef  tor  easy  w<w<*g.  TB-70 

Rechargeable  internal  Denary  pAcfc.  BP-4  . 

CT-90  oven  bntabase.  0  t  ppm  accuracy.  OV-1 


til  9* 

11695 
11€S5 

$995 
$995 

S9  95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT-50 


CT-70 


CT-30 


CT-I?5 


FftEQ.  RANGE 


20Hr-6O0MH; 


20HZ-550MH/ 


l0Hz-6O0MHr 


-    Hl-1  2SGHJ 


CT-250 


psxoa 


10Hz-25GHz 
rypicatylOGHz 


tOIAKi-iSGHr. 
by  1000 


SENSITIVITY 


t   25  mV  to  500  MUr 


«  SOmVta  150  MH/ 


<  lOmVtc  150  MHz 
■cISOmVloSOOMH; 


c25rrtV|o50M'hfZ 

•    '5rnVtoSOQMHr 

<1DDmVlol  GHz 


<25rnVto50MMr 
<10mVlo  tGHz 
-  50mVio2SGH* 


<r50mV 


SPEED  RADAR 

S89.95 

complete  hit 

SG-7 


*lew  low-cost  microwave  Dappler 
adflr  kil  "ctocks"  cars,  planes,  boals. 
inrses.  hikes  or  any  targe  moving  ob- 
ect  Operates  al  2  6  GHz  wtih  up  lo 
IM  mite  range  LED  digital  readout 
lisptays  speed  in  mies  per  hour,  fcito- 
nelers  per  hour  or  reel  per  second1 
Carphone  Output  attorns  lor  listening  to 
■dual  doppter  «Ml  Usee  two  1-lbcot- 
«  can*  lor  antenna  (not  included* 
■ndnjnson  *2  VOC  Easy  In  bufd— 
•1  mcmm  c*cu«ry  a  PC  stnptna 
<rt  ncludes  defcvery  ASS  ptasuc  case 
•dfi  «fnedy  graprvcs  lor  a  profession 
alknk  AveryusenJandfui-oNunkir 


OIGITS 


S 


'> 


RESOLUTION 


iHi,  10  H; 


1  Hz.  lOHl.  100  Hz 


0.1  Hz,  10  Hz.  100  Hz 


0  1  Hi.  i  Hi.  TO  Hi 


0.1  Ml.  »  Hz.  10  Hz 


Convert  yotf«<aongoounHr 

tol  5GHz 


BROADBAND 
PREAMP 


Soosi  those  weak  signals  to  your 

scanner,  TV,  shortwave  radio  or  ire- 
quency  counter  Flai  25  dB  gain,  1  to 
1000  MHz.  3  dB  WF  BNC  connectors. 
Huns  on  12  VDC  or  1 10  VAC 
PR-2.  wired,  include*  AC  adapts; 

£59.95 


UlCBOWAVE 
INTRUSION  ALARM 
A  real  microwave  Doppler 
sensor  that  will  delect  a  hu- 
man as  far  at  10  feel  away 
Operates  on  1  3  GHz,  and  is 
nol  after  led  by  heal,  lighl.  or 
vioxalions  Dnves  up  lo  100 
fti  A  output ,  normally  Open  or 
Closed,  runt  on  t2  VDC 
Complefo  kJi  MD-3     $16  96 


TOME  DECODER 
*  ooradatf  torn 

art  nig*  PC  board  Ne- 
4sO-5000  Mi-  id- 
■angt  wa  SMsn 
jot.  MMg*  wnAHfln .  S6? 

C   U**rMi  For  ItacMBAf 
sunt  detKbon,  FSK.  He 
Z»  atto  bt  itsad  aa  a  sta- 
3te  rone  encoder  fluwen 
i  to  12  volts 
^ompfcuekiUD-i    fc95 


^OLOH  ORGAN 

3ee    rritj5ic    come 

■IweJ  3  diHerent  lights 

hckar  witfi  muiJC 

Dne  tight  each  for 

iB^h.  nvo*range,  and 


y  adjvsiabie  and 
*jve*  iap  to  300  W 
%a»On1f0VAC 

jl-i  k«  $ag$ 


ZM  POWER  AMP 

F^  =  i  ■    bv  r  pomi  !■#  |»M'fl^--T-: 
power  gam.  Ittw,  BWouT.  ?W  a, 
1 6W  out  5W  is  »>  aOW  oul  Same 
amp  as  featured  «  many  ham  mag- 
aztfie  articles  Compleie  wth  ai 
parts,  less  case  and  T-R  relay 
Pa  i  aOWpwrampM  S2996 

m- 1RF  sensed  TR  relay  kit    $a.SS 


1 1  eg.95 


s  i  jy  es 


:!  !!■'!  'if, 


S1S9  9S 


£239  05 


MUSIC  MACHINE 
Ne.il  M|  i  ".ill  aiK  Dfocuce  25-  airier- 
eni  classical  and  popular  runes., 
plus  3  dcKHcrurnQ  sounds  Luis  el 
tun  lor  dOorbflUs.  s-iop,  cr  siore  en.- 
I  'anc« ,  cu  item  music  bo  rea  etc 
Runs  on  *V  bstlery  v  wati  Irani- 
tarmei  Ektsaenl  speak*'  voiu^it 
»nd  lOjuttsble  temps  art]  pich 
Add  oy  cast  Mt  kr  i  riiiliim 
fesrudteei 

Carv*J**«  MM5  B*& 


VOICE  ACTIVATED 
SWITCH 

Voice  activated 
svntcfi  lit  provides 
switched  output  with 
current  capability  up 
to  ioo  m a  Can  dnwe 
relays.  NghlS,  LED.  or 
even  a  lapo  recorder 
motor  flirns  On  9 
VDC. 
VS-1  Ml.  VB  95 


LIGHT  BEAM 
COMMUNICATORS 
Transmits  audio  over 
■rttrared  beam  up  to 
30"— use  simple  lens- 
es to  go  up  to  s  mile' 
Hum  ?ree  uses  3D  kHz 
Great  lor  w*e- 
orun- 
daeactabM    bug 
Transmitter  *  recerv- 

ersei  LB56      H9» 


IKE  KITS 

FM-J 
SHOWN 

Pie*  Ihe  unil  rtiai's  right  lor  you  AH 
units  transmit  stable  signal  m  60- 
tOB  MHz  FM  band  up  to  300'  except 
lor  h|  power  FM-4  that  goes  up  lo  V* 
mile. 

FM-t, basic un II  ....  $6  95 

FM2,  as  above  but  with  added  mike 
preamp  ...  1 7  95 

FlrM,  long  range,  high  power  with 
very  sensitive  audio  section,  picks 
up  voices  10' away  $14  95 

FM  3  complete  unil  metopes  case 

antenna,  and  buJNo 


W  11695 

fwjwT  as  above,  but  futy  w«vd 
anctesteta  MM 

SMC,  rmmalure  sensAwe  mifce  cat- 
tridgelorFM-i.2  A  |2  9S 


PACKET  RADIO 

Commodore  Cfr*f"F28  packet 
radio  irrtertBce  Uses  famoua 
German  Digicom  software  Fai- 
lures EXAP  10  chip  sm  for  ttfi\> 
tble  opera i ion— nrns  HF  nr 
VHF  runes  Includes  FREE  diok 
scfiw^rfe  PC  ooard  all  neces- 
sary pant  and  lull  documtma 

Comple(eMI.PC-l         M9  H 


CONCISE  PRE  AM  PS 
Make  thai  recever  come 
ALIVE  I  Small  sue  lor  easy 
insfaillalion  win  Hi-Q  tuned 
input  tor  peak  porlormonco. 
E^ceJlent  gam  nnd  notse  tig- 
ore — guaranteed  lo  improve 
recepljonl  Speedy  band' 
2**— PR-10.  £20  MHi-PR 
20.  440  MHz— PRJO 
Esetital  117  95 


TELEPHONE 
TRANSMITTER 

Maiii  mini  wen 
stonai  periormance 
Sell-powered  front 
pnona  ime.  Iranamits 
in  FM  proaocasi  band 
up  to  '-'4  mile  Installs 
easily  anywhere  on 
phone  Ime  or  inside 
ptione! 
PB-1  hit  $14,95 


FM  RADIO 

Full-rltjflged  sjperhpj. 
microvoki  sanfljlivrty, 
IC  delector  and  10  7 
MHz  IF  Tunes  Sid 
FM  broadcast  band  as 
wb!  as  targe  ponons 
oneacnend  (deaHor 
"bug"  receiver,  hob- 
by experiments  or 
even  as  FM  racto1 
FR-l  krt  $14  95 


TICKLE  ST* 

A  sftocning  M'  Bfcnfc- 
ing  LED  attracts  v«c- 
tims  io  pT>  up  inno1- 
cenMooRing  can— 
you  waicn  the  ton'  ide- 
al lor  otiice  desks. 
parties,  nosey  know-it ■ 
alls 
TS-4kil  59  95 


SUPER  SLEUTH 
A  super  sensitive  am* 
pirtier  which  will  pen 
up  a  pin  drop  at  15 
feet'  Great  tor  mom- 
tonng  baby's  room  or 
as  general  purpose 
arnpMier  FutZWrms 
Output.  Runs  on  6  to 
15  volts,  uses  A-45 
ohm  speaker 
8N-9ka  $5  95 


TV  TRANSMITTER 
T  ransm  n  your  VCR  or 
TV«rnefairtroughout 
your  mouse  Siable 
ojuaMy  signaJ.  lunabie 
Ch  4-€  Accepts  stan- 
dard video  end  audio 
inputs 

Complete  kil, 
jM-7  $14  95 


BROADBAND 
PREAMP 

Very  popular  sensitive 
all-purpose  preamp. 
ideal  for  scanner. 
TVs.  VHF/UHF  ngs. 
counters  Loneo*.  20 
dfi  ga«n  too  SHt-t 
GHz.OV-12  VDC  op- 
eration. 
SA7M  $14» 


FANTASTIC  2M  FM  TRANSCEIVER 

SYNTHESIZED— NO  CRYSTALS  TO  BUY! 


Ram«y  breaks  the  price  banner  on  2  maker  ngsd  Here's  the  ideal 
hg  lor  fata  days,  hamfests.  vacaoons.  second  cars  and  packet  tit 
even  fias  dedicated  packet  connections  i  5>*  expandable  dbode 
programmed  channets.  5W  RF  output,  sensitive  dual  conversion 
receiver  and  EASY  assembly  Why  pay  more  tor  a  secondhand 
old  rig  when  you  can  make  your  own  tor  less.  Have  some  tun  with 
youf  own  lruly  AMERICAN-MADE  FM  ngl  This  kit  cornea  com- 
plete eKcept  tor  ihe  case,  mike  and  speaker — ICOM  or  equal 
speaker-nukes  plug  right  in,  Add  our  own  beautify  case  set  tor  a 
ptOfaaiiodaF  factory  look 


$129 


FTR-14Hkit 

FTrl-l*bX  aluminum  case  a  knob  set 


$129  95 
$24  95 


CT-90  9  DIGIT  600  MHz        CT- , 25  9  0 IG IT  1 .2  GHz 


2M  «  220  BOOSTER  AMP 

Here's  a  great  booster  tor  any  2  meter  or  220  MHz  hand-held  imH 
These  power  boosters  defter  over  30  *aes  or  output  altowmg  you  to 
rut  me  repealers  toi  quietang  whie  the  low  norse  preamp  remarkabry 
tftiproves  reception  Ramsey  CksLliunAii  has  sotd  thousands  of  2  * 
amp  tots,  out  now  we  otter  lomphitofj  wired  and  tested  2iheter. 
as  220  MHz.  units  Both  have  an  the  features  of  the  higtvpriced  boost- 
ers at  a  traction  ot  Ihe  cost. 
PA- to  2  MTR  POWER  BOOSTER  (10  X  power  gain) 

Fully  wired  &  tested $79.85 

PA-20  220  MHj  POWER  BOOSTER  |8  X  power  gam) 

Fully  wired  a.  Lusted    , ,    $79.95 


a 


QRP  TRANSMITTERS    HAM  RECEIVERS 


20. 30, 40, 80M 
CW  TRANSMITTERS 


jam  me  lun  on  Qfip!  Thousands  of  these  mu^ngs  have 
been  sold  and  tons  ot  DX  contacts  have  been  made, 
■nagme  working  Eastern  Europe  with  a  130  transmit- 
ter— that's  ham  radio  at  its  besl1  These  CW  rigs  are  ideal 
mates  to  the  receivers  at  righL  They  have  iwo-posibon 
vanabie  crystal  control  (one  popular  QRP  XTAL  includ- 
ed), one  watl  output  and  builHn  anlenna  switch  Runs  on 
1 2VDC  Add  our  matching  case  and  knob  set  tor  a  hand- 
some finished  look. 

Your  choice  ot  bands    .    ..  $29.95 

(Specify  band:  QRF-20,  30,  40  Or  80) 
Matching  case  A  knob  sel.CQrlP  512  95 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  within  an  hour  ot  recamng  this  k«" 
Easy-io-budd  Kit  has  sidetone  oacMatot.  speed  controJ 
ano  keys  most  any  transrniner  Runs  tor  months  on  a  9V 
baoery  28-page  manual  caves  ideas  on  malung  your 
own  key  lor  extra  savings.  Add  our  maicrwg  case  set 
for  complete  station  look. 

CW-7  mji  S24  96 

liatching  case  knob  set.  CCW  £1235 


ACTIVE  ANTENNA 


Cramped  'or  spaced  0^t  Jongwire  periormance  with 
this  desktop  anlenna  Properly  designed  unit  has  dual 
HP  and  VHP  circuitry  and  buiil-in  whip  Antenna,  as  well 
as  extern &l  jack  RF  gain  control  and  9V  operation 
makes  unit  Ideal  for  SWLs,  iravelmC)  hams  or  scanner 
bulfs  who  need  hotter  recaption.  The  matching  case 
and  knop  set  gives  the  unit  a  hundred  dollar  look1 
AA-7  Kit  S24.95 

Matching  case  A  knob  set.  CAA  Si2  95 


SPEECH  SCRAMBLER 


Cerrgihneaie  m  total  prnracy  over  phone  or  rack*  Kit 
features  'u*  dupWi;  operation  using  trequency  invert 
son.  Both  rrvke  and  speaker  or  (vie  m/out  cortnecAons 
Easy  hookup  to  any  redo,  and  tsJhiyhone  use  requres 
nodsrect  connection*  Easy  to  buAd  2  IC  arcua  Canatso 
oe  used  to  descr amote  many  2-way  radio  signafs  Fm- 
tsn  your  *nt  oir  with  the  handsome  case  A  knob  set 
SS-7kit  $29  35 

Matching  case  &  knob  set.  CSS  $12  95 


SHORTWAVE  RECEIVER 


20, 30. 40.  80M 
All  Mode  RECEIVERS 


Buad  ybur  own  mmi  ham  sUbon.  Sensitive  alMfiode 
AM.  CW.  S58  receivers  use  deed  conversion  deegn 
with  h(E6Q2  IC  as  leaiured  in  OST  and  AfWL  hanct- 
bOOJcf  Vary  sensitive  var  actor  tuned  over  enure  band 
Plenty  of  speaker  volume  Runs  on  SV  battery  very 
EASY  to  OuikJ,  lots  ol  tun  and  educational—  ideal  for 
beginner  or  old  pro.  Haw  30-pago  manual.  Add  Ihe  case 
sot  tor  weN -fined  proteaaional  look. 
Your  choice  of  bands  .  ...      $27.96 

^Specify  hand:  HR^20,  HR-30,  HR^40,  HR.-B0I 
Matching  case  4  k nob  set.  CHR        .      ..  $12  95 


2,  6,  10  MTR,  220 
FM  RECEIVERS 


keep  en  ear  on  the  local  repeater  gang,  monitor  me  cops, 
check  out  the  weather  or  just  plain  Fislen  around  These 
sensitive  superhet  receivera  are  Just  the  ticket.  They  luna 
any  5  MHz  portion  at  I  ha  band  and  have  smooth  varar:h  >r 
tuning,  dual  conversion  wiih  ceramic  IF  fillers.  AFC,  ad- 
justable squelch  and  plenty  of  speaker  volume.  Runs  on 
9V  bstlery  and  periormance  thai  rivals  I  tie  big  ngs'  For  a 
complete  finished  pro  took,  add  our  matching  case  and 
knob  set  with  screened  graphics 
FM  communications  receive*  kil  129  95 

Specify  band  FR  14fi  (2ml,  FR6  (Gm>  FRtO  fiOmj  FR- 

220 1220  MHz ) 
Ma«i**igcasfiAknobset.CFR  f  t2  K 


FM  STEREO  TRANSMITTER 


STEREO 


Run  your  own  stereo  FM  station1  Transmit  a  stable  signal 
In  tne  standard  FM  broadcast  band  IhroughouE  the  house, 
dorm  or  neighborhood  Connects  easily  Id  line  outputs  00 
CD  player,  tape  decks  ok  Runs  on  9V  battery,  has 
mler  nal  whip  antenna  and  BKternal  antenna  jack  Add  our 
case  set  lor  a    station"  took' 

FlvM0*.i  *29SS 

Matching  case  seL  CPM  $129^ 


AIRCRAFT  RCVR 


Fantastic  receive'  mat  captures  the  world  with  just  a 
1 2"  antenna'  Can  raceme  any  2  MH*  portion  from  4-1 1 
MHz  True  superhet  has  smooch  varactor  tumng.  AGC, 
RF  gam  control,  plenty  ot  speaker  vol  ume  and  runsona 
9V  banery  Fascinating  Scout,  school  or  dub  protect 
provides  hours  ot  lun  for  even  the  most  serious  DXer 
For  ihe  car,  consider  our  shortwave  converter  Two 
switchable  bands  (in  3-22  MHz  range),  each  1  MHz 
wide—  lunabte  on  your  car  radio  dial  Add  some  interest 
to  your  drive  home! 

Shonwavo  receiver  kit.  SRI  $27.95 

S  hodwave  conven  er  k  it .  SC I  S24 .95 

Matching  cite  tat  tor  SRI,  CSR  $12.95 

Matching  case  set  for  SCI , CSC  $ 1 2  95 


HearerciTing  aircraft  communications — pick  up  planes 
up  to  100  miJes  away'  Receives  t  i0-i36  MHz  AM  m* 
band,  smooth  varaaor  tuning  superhet  with  AGC,  C* 
ramic  tiltef .  adfustanle  squetch  excetient  sensmvity  and 
iota  ol  speaker  vorume  Runs  on  9V  bartery.  Great  for  4k 
shows  or  iust  hanging  around  the  airport!  Mew  30-paga 

UutI  details  pildi  r,i>.    !..:     A.iil  CAftd  stl  tQt     pi"" 

h 


AR-1  kil 

Matching  case  set.  CAR 


$24,95 
$12  05 
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716-924-4560 

FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC.  733  Canning  Parkway.  Victor.  NT  14564 
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GORDON  WEST 

RADIO  SCHOOL 


#04  21-DAY  NOVICE 


$22.95 


112-page    textbook 

•  two  stereo  code 
learning  tapes 

•  sample  5  wpm 
Novice  code  test 

•  over  $50  in  radio 
manufacturers1 
discount  coupons. 

#€1   COMPLETE  NOVIDE  ,  .  .  $62.95 

2  theory  tapes,  2  textbooks,  FCC 
Rule  Book,  4  code  tapes,  code  oscillator 
set,  examiner  test  packet,  and  over  $50 
in  radio  discount  coupons. 

#02  NOVICE  CODE  COURSE    $32.95 

6  cassette  tapes  make  It  easy  to 
learn  the  code  from  scratch. 

#07A  2-WEEK  TECH    $22.95 

Thts  Technician  course  Includes  2 
theory  tapes  and  I  illustrated  textbook, 

#05  COMPLETE  GENERAL  .  $62.95 

6  code  tapes,  4  theory  tapes,  and  2 
textbooks.  Ideal  for  upgrade  from 
Novice  to  General- 

#06  GEN.  CODE  COURSE  .  .  $32.95 

This  General  course  Includes  6 
tapes  for  speed  building  from  5  to  13 
wpm, 

#08B  COMPLETE  ADVANCED  $62.95 

This  Advanced  course  includes  4 
theory  tapes,  1  textbook,  and  6  code 
tapes  (13  to  22  wpmj. 

#09  ADV.  THEORY  COURSE    $32.95 

4  tapes  and  1   illustrated  textbook 

#10  COMPLETE  EXTRA.  .  .  .  $62.95 

4  theory  tapes,  1  textbook,  and  6 
code  tapes  (13  to  22  wpm)t 

#IZ  EXTRATHEORY  COURSE  $32,95 

4  theory  tapes  and  1  illustrated 
textbook  for  Extra  class  theory. 

#11   EXTRA  CODE  COURSE      $32.95 

6  tapes  for  speed  building  from  13 
to   22   wpm   for   the    Extra    code   exam, 

#13  BRASS  KEY  &  OSC.  .  .  .  $25J5 

#15  PLASTIC  KEY  &  OSC,  ,  .  $21.95 

SINGLE  CODE  TAPES 

$10.95  each  including  shipping 

#19  5  wpm  Novice  QSO  tests 

#20  5  wpm  Random  Code 

#21  5-7  wpm  Speed  Builder 

#22  7-10  wpm  speed  Bunder 

#23  10  wpm  Plateau  Breaker 

#24  10- 12  wpm  Speed  Builder 

#25  12-15  wpm  Calls  &  Numbers 

#26  13  wpm  Random  Code 

#27  13  wpm  Test  Preparation 

#2&  13  wpm  Car  Code 

#29  13-15  wpm  Speed  Builder 

#30  15-17  wpm  Speed  Builder 

#31  17*19  wpm  Speed  Builder 

#32  20  wpm  Random  code 

#33  20  wpm  Test  Preparation 

#34  20  wpm  Car  Code 

#43  3*15  wpm  Code  Review 

#40  12-21  wpm  Code  Review 


Prices  include 
shipping  &  handling 
IL  residents  add  6Lte% 


RADIO  AMATEUR  CALLBOOK  INC. 
925  Sherwood  Dr.,  Lake  Bluff,  IL  60044 
Mon.  Fri.  S-4pm  (70S)  234-6600 
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Parts  List 

2N441 6  transistor 

1 .8-5.1  pF  miniature  butterfly  capacitor 

1 00  pF  ceramic  capacitor 

1000  pF  feedthrough  capacitor 

Ferrite  beads  (2) 

0-200  pA  meter 

9  voit  transistor  battery 

SPOT  switch 


(CardwelUI  60-205)* 


Misc,  components: 
Length  of  RG-174/U  mini-coax.  Chassis  for  meter.  1/16"  thick  brass  sheet. 
Short  length  of  #1 4  bare  copper  wire-  FT-243  style  XTAL  socket. 
*C1  available  from  Radiokit;  P.O.  Box  973,  Pelham,  NH  03076.  Phone:  (603)  635-2235. 
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snap-on  9  volt  battery  clips  (with  wires)  from 
Radio  Shack.  Since  most  commercial  or 
home-brew  shaft  couplers  are  XA  *  in  diame- 
ter, and  CI  has  a  slightly  smaller  shaft,  you 
can  use  a  small  piece  of  brass  shim  stock  to 
mate  the  capacitor  shaft  to  the  %  "  coupler. 

Below  and  left  of  the  tuning  knob  is  a  small 
hole  through  which  the  coax  is  passed  to  the 
external  meter.  J  used  RG- 1 74 /U  because  it  is 
limp  and  does  not  fight  you  as  you  move  the 
dipper  around. 

Now,  about  calibration.  You  will  be  in  the 
ballpark  if  you  match  my  construction. 
However,  it  would  only  take  a  few  minutes 
with  a  500  MHz  frequency  counter.  The  dip- 
per is  totally  portable  so  that  you  can  take  it 
to  the  counter.  At  any  rate,  it  should  be 
calibrated  with  reasonable  accuracy  initially. 
My  unit  holds  its  calibration  exceedingly 
well.  The  range  is  shifted  by  lengthening  or 
shortening  LL  No  other  adjustment  exists  or 
is  needed. 


Since  the  wavemeter  position  is  used  in 
1  'hot"  circuits,  a  piece  of  snug-fitting  insulat- 
ing tubing  must  be  used  over  LL  I  first  used 
heat-shrink  tubing,  and  then  scrounged 
around  for  an  appropriate  size  of  Teflon  tub- 
ing to  go  over  it.  It  makes  sense  to  use  some 
other,  safer  device  if  you  insist  on  measure- 
ments around  high-voltage  circuits! 

Once  you  have  this  dipper  built  and  cali- 
brated, you  will  find  it  invaluable  as  a  time- 
saver  when  making  any  sort  of  400-500  MHz 
tank  circuits.  With  no  AC  source  required,  it 
can  be  taken  and  used  anywhere,  Battery 
drain  is  only  a  few  mils,  so  replacing  the 
battery  is  a  rare  event. 

This  is  the  handiest,  most  accurate  432 
dipper  T  have  seen.  Along  with  my  UHF  field 
strength  meter  {in  this  issue),  it  allows  me  to 
zip  painlessly  through  my  432  projects. 


Contact  Martin  Beck  WB6ESVat  1637 Hood, 
Wichita  KS  67203. 
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For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 


WJ    WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  AR  E  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  1o  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry  s  for  the  best  buys  in  town, 


W^ 


See  you  February  17th 

LiMARC,  Melville  NY 


ONV  Safety 
belts  in  stock 


O 
ICOM 

IC-R71A,  751  At  781,  229H,  R-7000. 
IC-765,  275A/H,  3220A.  475A/H,  735. 
tC-901,  IC725,  IC-2400A/2500A 


KENWOOD 


FTV767GX,  FT-757GXII,  FT-747GX, 
FRG-8800,  FT-736R,  FT-1000D, 
FT-4700RH,  FT  212/71 2RH,  FT-470 


ANTENNAS 

A'S.AES.CuahcraH.Hy'Gam, 
Holler.  KLM  METZ,  Mosley 
Urban.  MODUHLOx  TQNWA. 
Butte^ucMulh-Band 


YAESU 
FT-23R 
FT411E-81 1-911 
FTH-2008/700e 


TS440S/AT.  R-500O,  TS-850S,  TM  241  Al 
441  A,  TM-255DA,  TR-751A,  Kenwood 
Service  Repair,  TM*73tAT  TS711/811A. 
TH20SA1 .  TH225A,  TM*63t  A,  TM-33TA, 
TS140S,  TS680S.  RZ-1,  TS-790A. 
TS950SO.  TH  77A.  TH27/47A.  TM-941 A 


AMPLIFIERS 

STOCKED? 

RF  Cof*cepis 

Mtrage 
TE  Systems 


MARINE  RADIOS 

ICOM  M5.  M56,  M7WJTV,  M800 

AVIATION  PORTABLE  ICOM  A~20 

KINGKX-99 


ICOM 

IC2/3/4SAT 

IC02ATO2AT 

IC2/4GAT/24A 

IC-A20/U16 


1 


Land  mobile  HT'S 
ICOM:  Ute,  H16,  V100.  U4O0 
MAXON,  MOTOROLA, 
YAESU  FT  H  2008/7000 
JNIDEW,  REGENCY,  KING, 
MARINE  ICOM:  MS,  M56.  M7QO 
AVIATIOM  ICOW  A20  H  1    TAD 


Simple*  Aulopatch  SDI-50  Will  Patch  FM 
Transceiver  To  Your  Telephone-.  Great  For 
Telephone  Calls  From  mobile  To  Base.  Simple 
To  use.  SDI-50,  551-68. 


Budwig  ANT  Products 

aUKE  77. 13,  S5. 87  Huftneters 


IC-32AT 


IC-H16/U16 


Connect  Systems  (CSI) 

PFItVA  TE  PATCH  K  Dupf&x  8200. 
C$700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Ki  lowatt  Tuner 


UCTOWLA  RADIUS 
COHIEAOAiiUDlOS        TH-77A  FT-470 


Wanted:  HF  Radio  Technician 


Panasonic 

Shortwave  Radios/Marine 


FREQUENCE 
COUNTERS; 
tMH;-l  .IGHc 


VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  &    5/8  KHT  Gain  Computer  Interfaces 

Antennas  IN  STOCK  Stocked:  MFJ-12708, 

MFJ-1274*  MFJ-1224,  AEA 
GAG  ELECTRONICS  ART1 ,  PK-88.  MFJ-1278T,  PK-232  MBX    MOTOROLA  AUTHORIZED  DEALER 

Air  Disk,  SWL,  Mors©  Coach  VWFAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED, 

WRITE  FOR 

QUOTES 


Kan  ironies 

KAM.KPCII. 

KPC IV,  Data  Engine 

DVR2.2 


Cove  re  raff  Coax  seal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

48  Watts 

S79 


METRON 

KWHF  Mobile 

Amplifier 

Stocked 


AOR.AR-iOGO— wide 
range,  hand  held  scanners 


AUTHORIZED 


JRC 

NRD-525, 
JST135 


Alpha  Delta 
Products 
Stocked 


AEA  Isopoles 
(144,  220.  440 
MHz)Jsoloop. 


El  MAC 
3  5O0Z 
572B,  6JS6C 

12BY7A A 

6146B 

BIRD 
attmeters  & 
Elements 
In  Stock 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  model  l3OOH/AtQ.l30OMH2 
2210  H,  0-2200  MHz.  26O0H,  lfTC-3000 

Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES. 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Int'l  Wire 
OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov  t,  2 -way.  etc. 
Stocked  &  serviced, 
call  for  great  prices! 


HE1L 

EQUIPMENT 
IN  STOCK 


Media  Me*>tor  * 
Anvatcu^  fiadio  Course 


Hy-Gajn  Towers 
will  be  shipped 
direct  to  you  L  j 

FREE  oi  \J% 

shipping  cost 


New  TEN-TEC 

PARAGON,    OMNIV 


HX  Takers,  Antennas. 

Mobile  Radio  mounts 

stocked.  Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO;  BARRY  ELECTRONICS  CORP.,  51 2  BROADWAY,  NEW  YORK  CITY,  NY  1 00 1 2  <fourbl^ 


LARGEST  STOCKING  HAM  DEALER 


l«W    torn  Uliy   9     COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S*  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday -Friday  9AM  to  6  30  P  M        Thursday  to  a  P  M 
Saturday  &  Sunday  ,0  A  M    to  5  P  Mi   iFree  Parking) 


IRT/LEX"  Spring  St.  Station'.  Subways:  BMT- 

Prince  St  Station"  IND-"F"  Tfain-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  St.  Path-9m  Sl./61h  Ave 
Station 


COMMERCIAL  RADIOS 
STOCKED:  JCOM.  Moloro 
la.  MAXON.  Standard, 
Yaesu  We  serve  munici- 
palities, businesses.  Civil 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
peaters 


ALL 

SALES 
FINAL 


We  Stock;  AEA.  ARRL,  Ameco*  Ameriiron.  Antenna  Speciaifsts,  Asiatic. 
Astroru  B&K,  B&W.  Bencher,  Bird,  Butternut,  CDE.  CES,  Cushcrari,  Daiwa, 
Eimac,  Henry,  Heil  Hustler,  Hy-Gain.  Icom,  KLM.  Kantronics,  Larsen,  MFJf 
J.W  Miller,  Mirage,  Nye.  Palomar,  RF  Products,  Saxton,  Shure.  Tempo, 
Ten-Tec,  TUBES,  Yaesu.  Vibroplex,  Duplexers.  Repeaters.  Scanners.  Radio 
Publications,  Uniden,  Kenwoodf  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIO!  atockad  1  ■•rvlctd  on  pr#ml»»* 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord*r»  Shipped  Immediately.  TELEX  1  2-7070 


Technical  help  offered  upon  purchase  FAXl  212-925-7001 
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Number  6  on  your  Feedback  card 


UHF  Field  Strength  Meter 


For  400  to  500  MHz, 

by  Martin  Beck  WB0ESV 


This  field  strength  meter  will  cover  400  to 
500  MHz.  I  chose  the  tank  components 
from  several  trial  units,  with  the  result  that 
when  tuning  across  an  RF  source  within  the 
design  range,  a  very  sharp  upward  kick  of  the 
meter  occurs.  Response  is  excellent  at  the 
design  frequency,  and  extremely  poor  to 
nonexistent  for  nearby  frequencies.  If  Sight 
coupling  is  used,  the  off  frequency  rejection 
is  even  better.  The  coupling  is  accomplished 
through  a  1-  to  2-foot  length  of  RG-174/U 
mini  coax,  with  a  phono  plug  on  one  side  and 
a  small  wire  loop  on  the  other. 

Since  we  often  deal  with  very  weak  400- 
500  MHz  energy,  I  have  included  a  simple 
DC  amplifier  to  drive  the  meter-  The  amplifi- 
er employs  one  transistor,  with  a  potentiome- 
ter to  vary  its  gain. 

1  calibrated  my  unit  with  my  dip  meter  and 
a  digital  frequency  counter  of  known  accura- 
cy. In  a  field  strength  meter  (FSM)  one 
should  not  expect  frequency  meter  accuracy, 
but  this  one,  with  care  in  construction  and 
calibration,  can  easily  exceed  what  is  gener- 
ally necessary. 

The  schematic*  drawings,  and  photos  show 
all  that  is  needed  to  build  this  device.  Wiring 
associated  directly  with  the  tank  circuit 
should  emulate  good  VHF  construction  prac- 
tices, use  very  short  or  near  zero  lead  lengths. 

Once  your  unit  is  completed  and  calibrat- 
ed, you  will  find  yourself  being  reassured 
that  LO  output  really  is  on  404  MHz.  For 
those  who  have  no  facilities  for  close  calibra- 
tion, the  little  400-500  MHz  dipper  in  this 
issue  will  do  a  good  enough  job  for  all  but  the 
most  stringent  situations.  I  "never  really 
needed"  a  good  400-500  MHz  FSM  until  I 


0-20O  OR 
0-50^4 

METER 


r=:^ 


i* 


B) 


i  7m- 


i.o- 


Ll 


T 


I  1/2- 


L2 


i 


3>BK  WaOE  BRASS 


T 

■5/e 

#1-4  BARE  COPPER  WIRE 


]  11/(6' 


had  one!  I  believe  you  will  enjoy  its  help  as 
much  as  I  do.  This  FSM  and  its  mate,  the 
UHF  source  dipper  (also  in  this  issue)  form  a 
powerful  pair  that  belongs  on  every  VHF 
workbench, 


Martin  Beck  WB®ESVf  1 63 7  Hood,  Wichita 
KS  67203. 


Figure  L  Field  strength  meter  schematic. 
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Photo  A.  The  UHF  field  strength  meter. 


Photo  B*  Internal  view  of  the  meter. 


Parts  List 

Q1 

2N3906  or  any  small  signal  PNP  transistor 

D1 

1N914diode 

C1 

1 .5-5,0  pF  variable  capacitor  (Cardwell  #1 60-1 02)* 

C2 

500  pF  disc  ceramic  capacitor 

C3,C4 

680  pF  disc  ceramic  capacitor 

RFC1 

7"  #24  enameled  wire  3.16"  diameter  close-wound  with  Va "  leads. 

L1 

Wf  wide  hobby  brass  strip  1/64"  thick(see  Figure  1) 

L2 

#1 4  bare  copper  wire  (see  Rgure  1) 

R1 

10k  potentiometer 

R2 

470  ohm  resistor,  %  watt 

M1 

0-200  pA  (or  0-50  pA)  meter 

S1 

SPST  switch 

BT1 

9  vott  battery 

Misc,  components: 

Project  box  {RS#  270-232),  small  brass  sheet,  two-terminal  standoff. 

*C1  available  from  Radiokit,  P.O.  Box  973,  Pelham,  NH  03076,  Phone:  (603)635-2235. 

PC  MATERIAL  SOLDERED  TO  SMALL  BRASS    SHEET 


O) 


CAThOOE  END 
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&ADIO  SHACK    PLASTIC  BOX  7  ?50"  LG   x  4.375"  W   x  3.375"  OP 


Figure  2.  Parts  layout  for  the  field  strength  meter. 
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CORPORATION 


9  Autry 

Irvine,  CA  9271 8 

[7 14J  458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  ♦  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTS  on  all  Models 
tieept  85  11.  RS4A.  RS-5A.  RS-4L  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RtPPLE  at  low  line  inpul 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  RISE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  \H  U.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13J  VDC  +  0-05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  [full  load  & 
low  line) 

•  Ail  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SL  SEFU£& 


MOUH 


Colon  Continuous 

Gray     Brack     Duly  (Amps) 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  .  •  7 


ICS* 

[Amps  I 


11 


Size  [IN) 
H  -  W*D 


ZV*  x  Pk  x  9h 


Shipping 
WL  (lbs.) 


11 


RS-L  SERIES 


Continuous  ICS*  Size 

MODEL  Duty  (Amps)  lAmps)  H<W*D 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 


RS-4L 

RS-5L 


4 
5 


m  x  S%  x  7% 

Vh  x  m  x  7% 


Shipping 
WL  [lbs! 

0 
7 


RM  SERIES  MODEL  RM-3SM 


RS-A  SERIES 


•  19"  RACK  MOUNT  POWER  SUPPLIES 


MODEL 

RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RWM2M 

RM-35M 

RM-50M 

RM-60M 


Continuous 
Duty  (Amps) 

9 

25 

37 

50 

9 

25 
37 

50 


ICS* 
lArnpsI 

12 
35 
50 
55 

12 
35 
50 

55 


Size  liN] 
KxWxD 

5V4xt9x8fA 
5V<x19x12ft 
5%  x  19  x12ft 

7  x  19  x  12V? 

5V<x19xBVi 

5V*x  19x12tt 

5%  x  19x12'-. 

7  x  19  x  12W 


Shipping 

libs.) 


WL 


16 
38 
50 
60 

16 
38 
50 
60 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-1QA 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Colors 
Gny        Black 


* 
» 
» 


« 


Ctitintij 
flitf  [AapiJ 

3 
4 
5 

5 

7.5 
9 
9 

16 
25 
37 


ICS" 

(Aipil 

3 
4 

5 
7 
7 
10 

12 

12 
20 
35 
50 


Sizi|IN| 

H  x  W  x  D 

3x4^x5^ 

3^X6^X9 

3^  X  6Vi  x  Vk 

3^  X6'^x9 

4x7^X  103/i 

4  X  Th  X  10>/i 

4Va  x  8  x  9 

4  X  Th  x  10^ 

5x  9  x  10te 

5x11  x11 

6x  13*4  X  11 


Siippiif 
Wt.  {lbs. | 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

*  SwitchaWe  voir  and  Amp  meter 
RS-12M 

*  Separate  volt  and  Amp  meters 
RS-2QM 

RS-35M 
RS-50M 


CmHiiiis 

Oily  (Asps) 

9 

16 
25 
37 


ICS" 

lA»p>| 

12 

20 

35 
50 


Sizi  (IN) 
NxWxD 

4^x8x9 

5  X  9  X  Wk 

5x  11  X11 

6X  133/<  X  11 


Shipping 
Wt.  (lit.) 

13 

18 

27 
46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Currant  limit  adjustable  from  1 .5  amps 
to  Full  Load 

MODEL 


VS-12M 
VS-20M 
VS^35M 
V5-5QM 


Ciatiims 

Ditf  [Aapi] 

@13.8VDC  @10VOC  @5VDC 

9              5  2 

16               9  4 

25             15  7 

37             22  10 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


|A«pi| 

©13.8  V 
12 
20 
35 

50 


35 
50 


Size  (IN) 
H  x  W  x  0 

4^X8X9 
5X  9X  U 
5X11  X  11 
6x  13^  x  11 


5V*  x  19  x  12V* 
5V«  x  19  x  12Vj 


Sbippiif 
Wt  (!■*.] 

13 

20 
29 

46 


38 
50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS^TS 
RS-10S 
RS-12S 
RS-20S 


Grin 

Briy       Black 


* 


* 
* 


Cttnliiiais 
Pity  (Anp&j 

5 
7.5 

9 

16 


ICS" 

Amps 

7 
10 

12 


Sizi  |Ifil 
H  xWx  0 

4  x  7^  x  \m 

4x7^x10  < 

4Vt  X  8  x  9 

5  X  9  X  10ft 


Shipping 
WL  (lit) 

10 

12 

13 

18 


MODEL  RS-12S 


"ICS — intermitlent  Communication  Service  (50%  Duty  Cycle  SmrrK  on  5  min.  off) 


CIRCLE  16  ON  HEADER  SERVICE  CARD 


■■ 


TW 


COMMUNICATIONS 

ELECTRONICS  INC. 

Emergency  Operations  Center 

has  expanded  to  our  new  two  acre  facility 
and  World  Headquarters.  Because  of  our 
growth,  CEI  is  now  your  one  stop  source 
for  emergency  response  equipment  When 
you  have  a  command,  control  or  communi- 
cations need,  essential  emergency  sup- 
plies can  be  rushed  to  you  by  CEI.  As 
always,  for  over  twenty  two  years,  we're 
here  and  ready  to  help. 

Out  RELM  two-way  radio  transceivers  were 
especially  created  for  government  agencies. 
When  you  need  to  talk  to  policeh  fire,  ambu- 
lance, or  state,  federal  and  international 
response  forces,  RELM  transceivers  may  be 
quickly  programmed  for  up  to48  frequencies. 
Listed  below,  are  some  of  our  most  asked 
about  transceivers.  For  additional  assistance, 
call  CEI  at  313-996-8888. 

NEW!  RELftT  RSP50OA 

List  price  $465  OO/CE  price  S31  9.95/SPEC1AL 
20  Channel  •   5  Wmtt  •  Handheld  Transceiver 
Frequency  range   !4fl-1  74  MHz  conttnuous  coverage, 
Wttl  also  work  i  34-148  MHz.  with  reduced  performance. 
The  RELM  RSP500B-A  is  our  most  popular  pro- 
grammable 5  watt  20  channel  handheld  transceiver 
You  can  scan  20  channels  at  up  to  40  channels  per 
second  It  includes  CTCSS  tone  and  digital  coded 
squelch  Snap  on  batteries  give  you  plenty  of 
power  Additional  features  such  as  time-out  timer, 
busy-channel  lockout,  cloning,  plug- in  programming 
and  IBM  PCcompatability  are  standard  It  is  F.C.C. 
type  accepted  for  data  transmission  and  D.O.C. 
approved.  We  recommend  also  ordering  the  BC45 
rapid  charge  1%  hour  desk  battery  charger  for 
$99  95.  a  deluxe  leather  case  LC4S  for  S48  95  and 
an  external  speaker  microphone  with  clipSM45  tor 
$59.95.  Since  this  radio  is  programmed  with  an 
external  programmer,  be  sure  to  also  order  one 
PM45  at  £74,95  for  your  radio  system, 

NEW!  RELM1  UC1 02/UC202 

List  price  51  28.33/CE  price  $79-95/SPEC!AL 
Mow**,  Handheld  gear  you  can  afford. 

CEI  understands  that  all  agencies  want  excellent 
communications  capability,  but  most  departments 
are  strapped  for  funds.  To  helpH  CEI  now  offers  a 
special  package  deal  on  the  RELM  UC102  one 
watt  transceiver.  You  get  a  UC102  handheld 
transceiver  on  154.5700  MHzr  flexible  antenna, 
battery  charger  and  battery  pack  for  only  $79  95  if 
you  want  even  more  power,  order  the  RELM 
UC202  two  watt  transceiver  for  only  $  1 14.95 

NEW!  RELM0  RH256NB-A 

List  price  S449  95/CE  price  S299.95/SPECIAL 
1 0  Channel  •  25  Watt  Transceiver  •  Priority 
Time-out  timer  #  Off  Hook  Priority  Channel 

The  RELM  RH256NB  >s  the  updated  version  of  the 
popular  RELM  RH256Bsixteen-channel  VHFiand 
mobile  transceiver  The  radio  technician  maintain- 
ing your  radio  system  can  store  up  to  1 6  frequencies 
without  an  external  programming  tool.  All  radios 
come  with  CTCSS  tone  and  scanning  capabihtiea. 
This  transceiver  even  has  a  priority  function,  A  60 
Watt  VHF  1 50- 1 62  M  Hl  version  called  the  R  H6O6  B 
is  available  for  $429.95.  A  UMF 1 5  wall  1 6  channel 
similar  version  of  this  radio  called  the  LMU1  5B-Ais 
also  available  and  covers  4  50-462  MHz  tor  only 
$339-95.  An  external  programming  unit  SPM2  for 
$49.95  is  needed  for  programming  the  LMU15B, 

NEW!  RELM'  LMV2548B-A 

List  price  S423.33/CE  price  S289.95/SPECIAL 
40  Channel  *  25  Wmtt  Transceiver  •  Priority 

RELM's  new  LMV2548B  gives  you  up  to  48  channels 
which  can  be  organized  into  4  separate  scan  areas 
for  convenient  grouping  of  channels  and  improved 
communications  efficiency.  With  an  external  pro* 
grammer,  your  radio  technician  can  reprogram  this 
radio  in  minutes  with  the  PM10OA  programmer  for 
$9995  without  even  opening  the  transciever.  A 
similar  16  channel,  60  watt  unit  called  the  RMV60B 
is  available  for  S 489  95  A  tow  band  version  called 
the  RML60A  for  30-43,000  MHl  or  the  RML60B 
for  37-50.000  MHz:  is  also  available  for  $489.95. 


RELM'  Programming  Tools 

tf  you  are  she  dealer  or  radio  technician  maintaining 
your  awn  radio  system  you  mutt  order  a  programming 
tool  to  activate  various  transceivers.  The  PCKIT01 0  for 
$  1 49.95  is  designed  to  program  almost  alt  REL  W  radios 
by  interconnecting  between  a  MS/ DOS  PC  and  the 
rad*o.  ThePM100Afor$99  95  is  designed  to  externally 
program  t he  R M V60  8  RML 6tf  A  ft M  L60 B  and  L M V2 548 
radios  The  SPM2  for  $49  95  ts  for  the  LMV25B  and 
LMU15B  Transceivers  The  RMP1  for  S49.95  isforthe 
RMU45S  transceiver  Programmers  must  be  used  with 
caution  and  only  by  quait  tted  personnel  beca  use  in  correct 
programming  can  cause  severe  interference  and  dis- 
rupt ton  to  operating  communications  systems. 

it  it  it  Uniden  CB  Radios    it  it  it 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
designed  to  give  you  emergency  communications  at  a 
re  a  son  a  b  le  pr  ice ,  U  n  <de  n  C  B  radios  a  re  so  re  I  table  they 
have  a  two  year  limited  warranty 

Pfl03 1 0  E-  A3  Umden 4QCh  Porta  bl  e/M  obile  C  B  S  7  2  -9  5 
PRO330E-A3  Untdatr  40  CH,  Remote  mount  CB  ,S99  95 
GRANT- A3  Untden 40 Channel SSBCS mobile  .  $  152.95 
PCI  22-A3  Uniden  40  channel  S$B  CB  mobile     .$11 3  95 

PC86AA  Unidan  40  channel  CB  Mobile $78 .95 

PROS1  OX L-A3  Uniden  40  channef  CB  Mobile $34.95 

PHOS20XL-A3  Uniden  40  channel  CB  Mobile $4996 

PROS3SE  A  Untdsn  40  channel  CB  Mobile ,  $73,95 

PHOS38W-A  Unidan  40  ch,  weather  CB  Mobile  .   ,  $78  95 

PBO640E-A3  Uniden  40  ch.  SSB  CB  mobile St  33,95 

PRD81  0E-A  Umdan  40  channel  SSB  CB  Base ...  $1  74.95 

•  •  •  Uniden  Radar  Detectors*  •  • 

Buy  the  finest  Uniden  radar  detectors  from  CEI  today, 
CARD- A3  Un'den  cred»t  card  size  radar  detector      $127  95 

RD3XL-A3  Umden  3  band  radar  detector      St 24  95 

RQOGTt'AUfTJden  "Passport' size  radar  detector.  £89  95 
RD9XL-A3  Untden  "micro""  size  radar  detector  .  S107  95 
RD2  5-A  untden  visor  mount  facia  t  detector  S54  95 

Bearcat*  200XLT-A 

List  price  SS09. 95/CE  price  $239.95.  SPECIAL 
12- Band,  200  Channel  *  BOO  MHz.  Handheld 
Search  *  Limit  •  Hold  •  Priority  •  Lockout 
frequency  range  29*54,  1  tB-i  74.  408-512,  306-956  MHz 
Excludes  823  98 75-849.0  J 25  and  868  98 75-894  Q 125  MHz 

The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage  if  you  want  a  very  similar  model  without 
the  800  MHz:,  band  and  100  channels,  order  the 
BC  100XLT-A3  for  only  $179.95  includes  antenna 
carrying  case  with  bell  loop,  ni-cad  battery  pack, 
AC  adapte r  a n d  ea  rp h on e  O rde r y ou r  sea n n er  now. 

Bearcat''  800XLT-A 

List  price$54a95/CE  price  S239.95/SPECIAL 
f  2- Band,  40  Channel  e  No-crystal  scanner 
Priority  control  e  Search/Scan  e  AC/ DC 

Bands:  29-54,  118-174,  406-512,  808-91 2  MHz. 
How.„nothfng  mncludmd  tn  the  BOG  912  MHz  bmnd. 

The  Uniden  BO0XLT  receives  40  channelsin  two  banks, 

Scans  1 5  channels  per  second.  Size  9V«"x  4ft11  x  t21ra." 

If  you  do  not  need  the  600  MHz.  band,  a  similar  model 

called  the  BC  210XLT-A  is  available  for  $178,95. 

NEW!  Uniden    MR8100-A 

List  price  5649  95/CE  price  $486.95 
1 2- Bend,  tOO  Channmt  •   Sun/ mill mnce  scanner 
Bands:  29-54,  116-t74t  406*512,  806-956  MHz. 
The  Untden  MR8100  surveillance  scanner  <s  different 
from  all  other  scanners  Originally  designed  for  intel- 
ligence agencies,  tire  departments  and  public  safety 
use.  this  scanner  Offers  a  tureakth rough  of  new  and 
enhanced  features.  Scan  speed  is  almost  100  channels 
per  second.  You  get  four  digit  readout  past  the  decimal 
point  Complete  coverage  of  S00  MHz.  band  when 
programmed  with  a  personal  computer.  Alphanumeric 
designation  of  channels,  separate  speaker,  backht  LCD 
display  and  more-  To  activate  the  many  unique  features 
of  the  Uniden  MRStOOa  computer  interface  program  is 
available  tor  SI 9  95   Due  to  manufacturers"  territorial 
restrictions.  the  MRS  100  is  not  available  for  direct 
shipment  from  CEI  to  CK  OR.  WX  NV.  ID  or  UT 

MEW!  Ranger    RCI2950-A 

List  price  S549. 95/CE  price  S249. 95/ SPECIAL 
10  motor  Mobile  Transceiver  •  Digital  ¥FO 
Full  Band  Coverage  *  All- Mode  Operation 
BacklH  liquid  cry atal display  e  Repeater  Spirts 

RtT  e  10  Programmable  Memory  Positions 

Frequency  Coverage  28  000D  MHt  to  29  6999  MHz. 

The  Ranger  RC129S0  Mobile  10  Meter  Transceiver 
has  everything  you  need  for  amateur  radio  com- 
munications. The  RF  power  control  feature  in  the 
RCI2950  allows  you  to  adjust  the  RF  output  power 
continuously  from  1  watt  through  a  full  25  watts 
output  on  USB,  LSB  and  CW  modes.  You  get  a 
noise  blanker,  roger  beep,  PA  mode,  mike  gain, 
digital  VFO>  built-in  S/RF/MOD/SWR  meter  Fre- 
quency selections  may  be  made  from  a  switch  on 
the  microphone  or  the  front  panel.  The  RCt295Q 
gives  you  AM,  FMF  USB.  LSB  or  CW  operation.  For 
technical  info,  call  Ranger  at  619-2S90287. 


RELM 
LMV2S48 
Only  $289 

OTHER  RADIOS  AND  ACCESSORIES 

KC36S  A  untden  Ultra  Clear  P?tf&Cordies$Pfton#,  Sfl9  95 
CTTaSS-Aun^n&peakerpnonecordtessp^Oiie  Si  09  95 
BC55 XLT- A  Bearcat  1 Q  channel  scan ner  ..  S114  95 

ADlOO  A  Plug  in  wall  charger  for  BCS5XLT  $14  95 

P5O01  A  C>Q8Tene  tighter  cable  for  SC55XLT  St 4,95 

VCQOI  A  Carrying  case  ror  BCS5XLT  Si  4  95 

BC70XLTA  Bearcat  20  channel  scanner  S1 59  95 

BC142XL  A  Sea/car  10  ch  10  band  scanner  S64.95 

BC14TXLT-A  Bearcat  16  ch.  10  band  scanner  . ,  594/95 
BCt  72XL  A  Bearcat  20  ch.  1 1  band  scanner  ,  S 1 34  95 
BC177XLT-A  Bearcat  16  ch  11  band  scanner  $134  95 
BC590XLT-AE#arear  lOOch.  11  band  scanner. ,  s  194,95 
BC760XLTA  Bearcat  1 00  ch.  \  2  band  scanner  ,  .  $254.95 
BC002-A  CTCSS  tone  board  lor  BC530/76GXLT  ....  $54.95 
BC003-A  SwUch  assembly  for  BCS90/780XLT  ...  $22.95 
BC B5 5 XLT- A  Bearcat  50  ch.  12  band  scanner  .  .  .$1 99  95 
BCt  -A  Bearcannformalion  scanner  with  CB  $129.95 

BC330A*A  Bearcat  Information  scanner.       ,  £99.95 

BC 560 X  L T ■  A  Bearcat  1 6  ch  1 0  ba n d  scan ne r  £ 9 4  9 5 
BP205-A  NrCad  batl  pack  for  8C20O/OCT0OXLT  ,  $39  95 
ATSaOS-A  Sangean  shortwave  receiver  $1 5995 

ATSS03A-A  Sangean  shortwave  receiver.  $159  95 

ATSaOO-A  Sangean  shortwave  receiver  $99-95 

M51 03- A  Sangean  shortwave  receiver  S8495 

74 1 02  ■  A  M*  aiand  emergency  weal  he*  recerv  er  $  3  9  9  5 
771 16  AM^andCBwilh  VHF  weather  &  anlenne  566  95 
77 1 1  8  ■  A  Midland  CBmobilewilhVHF  wea  t  her  56295 
7791 3*AM-tf*antfCB  portable  with  VHFwealher  $79  95 
76300-A  Midland  CB  base  station  $32  95 

FBE  A  frequency  Directory  tor  Eastern  USA  $14  95 

FBW- A  Frequency  D^ectory  for  Western  USA  $  1 4  95 

RFD1  A  Ml,  IL.  IN.  KV.  OH  W!  Frequency  Directory  $  1 4  95 
RFD2-A  CT,  ME  M^  NHr  Ri.  VT  Directory  ,  SI  4  95 

RFD3-A  DE  DC   MD.  NX  NY,  PA  VA  WV  Dif $14  95 

RF04  A  AL.  AR,  FL,  GA  LA  MS.  NC,  PR  SC.  TN,  VI  S 1 4  95 
RFD5-A AK  \Q,  IA  MN.  MTb  NE  ND. OR SD.  W A  VW  S 1 4  95 
RF06  A  CA  NV.  UT.  AZ,  Hlf  GU  Freq  Otreclory  $14.95 
RFD7-ACO.KSPMOINM<DK.TXFreq  Directory  514  95 
ASr>A  Airplane  Scanner  Directory  5 14.95 

TSG-G7 "Top Secret" Registry q* U  S  Go vt  Freq  516  95 
TTC* A  Tune  tn  on  telephone  Calls  5 1 4.95 

CBH-A  BtQ  CB  Handbooh/AM^FM/FreeDand.  $14,95 

TIC-A  Tectiniquesiof  Intercepting  Communications  $1 4  95 
RRF+A  Railroad  frequency  directory  ,  514.95 

EEC-A  Embassy  &  Espionage  Com  mimical  ions  $14.95 
SMHA  Scanner  Modification  Handbook  $16,95 

UN* A  Latest  intelligence  by  James  E  Tunnell  .  $16.95 
aso-a  Magnet  mount  mobile  scanner  antenna  , , ,  $34  95 
A70-A  Base  station  scanner  antenna  .   ...  .-,.$34  95 

USAMM-A  Mag  mount  VHF  ant-  w/  12°  Cable $39-95 

USAK-A  %"  hole  mount  VHF  ant  w/  1  ?r  cabte  .. . ,  534  95 
Add  $4.00  shipping  lor  al  I  accessories  ordered  at  the  same  time. 
Add  $12.00  shipping  per  radio  and  $4,00  per  antenna. 

BUY  WITH  CONFIDENCE 

Michigan  residents  please  add  4%  sales  1«U  or  supply  your 
tax  p-D  number  Written  purchase  orders  are  accepted  from 
approved  government  agencies  and  most  well  rated  firms  at 
a  10%  surcharge  for  net  10  billing.  All  sales  are  subject  to 
availability,  acceptance  and  verification  Prices,  terms  and 
Specifications  are  subject  to  change  without  notice  All 
prices  ere  m  US.  dollars-  Out  of  stock  items  wilt  be  placed  on 
backorder  automatically  cr  equivalent  product  substituted 
unless  CEI  is  instructed  differently  A  $5  00  add  it  tonal  hand- 
Irng  fee  will  be  charged  for  ail  orders  with  a  merchandise 
lota  I  under  S  50  00  Shipments  are  F.O  B.  CEI  warehouse  «n 
Ann  Arbor,  Michigan.  No  COCXs  Not  responsible  for  typo- 
graphical errofs. 

Mail  orders  to:  Communications  Electronics' 
Box  1045.  Ann  Arbor.  Michigan  48106  USA  Add 
St 2.00  o€r  radio  for  UPS  ground  shipping  and 
handling  in  the  continental  USA.  For  Canada. 
Puerto  fi*co.  Hawarj.  Alaska,  or  APQ/FPO  delivery. 
Shipping  charges  are  two  times  continental  US 
rales.  II  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order  5%  su  rcharge  for  billing  to  American  Express. 
For  credit  card  order,  call  toU-free  in  the  U.S.  Dial 
80OUSA-SCAN.  For  information  can  31 3-996 -6 88B, 
FAX  anylima  dial  313-663-8888.  Order  today. 

Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks ot  Communications  Electronics  Inc. 
Sale  date!  1 2/1  5/90  —  6/30/91  AD  #01 0591  -A 

Copyright  i'  109T  Communications  Electronics  Inc, 

For  more  information  call 

1  -31 3-996-8888 

Communications  Electronics  Inc. 
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IRCUITS 


Ending  Transmit  Chatter 

Transmit  "chatter"  can  be  quite  annoying  on  both 
repeaters  and  finks.  Most  repeaters  have  a  certain 
lJhang  time"  where  the  transmitter  stays  Keyed  up 
after  the  input  signal  is  tost  For  home-brewed  links 
and  simpler  repeaters  that  don't  have  these  tail- 
timers,  weak  signals  barely  breaking  a  receiver's 
squelch  can  cause  an  annoying  popping,  as  the 
link's  {or  repeater's)  transmitter  keeps  toggling  on 
and  off.  Here's  a  simple  cure  for  that  problem. 

The  14538  monostable  multivibrator  (here  wired  in 
leading-edge  trigger,  retriggerable  mode)  gets  trig- 
gered on  the  rising  edge  of  the  ptt's  release.  This 
generates  a  one-second  pulse,  dunng  which  time  ihe 
signal  will  either  return,  or  the  circuit  will  drop  out. 
Through  the  4071,  either  a  valid  ptt  signal  or  an 
output  from  the  14538  must  be  present  to  keep  a 
transmitter  toggled  on.  The  duty  cycle  of  the  14538 
can  be  calculated  by  T  =  RC  (T  in  seconds,  R  in 
ohms,  C  in  farads).  (See  Figure  1a.)  Remember  to  tie 
all  unused  inputs  of  a  gate  to  the  proper  logic  level. 
{See  Figure  1b.) 

When  releasing  the  transmitter  from  transmit 
mode,  the  output  of  the  4071  is  positive.  Depending 
on  the  type  of  circuitry  in  your  transmitter,  this  may 
be  unacceptable,  or  you  may  wish  to  use  a  transistor 
buffer  to  protect  your  IC.  If  this  is  the  case,  I  recom- 
mend substituting  a  1 4001  for  a  1 4071 ,  as  per  Figure 
1c  (The  pinout  of  the  14001  is  identical  to  the  pinout 
of  the  14071.) 

Klaus  Spies  WB9YBM,  Nites  IL 


Adding  Digital  Output 
to  a  Signal  Generator 

Many  experimenters,  being  on  a  limited  budget, 
often  keep  older  equipment  instead  of  buying  newer 
equipment  with  more  capability.  Because  of  this, 
many  of  them  are  still  using  signal  generators  that  do 
not  have  digital  output  capability.  Modifying  a  sine- 
wave  oscillator  to  give  the  digital  output  used  in 
today's  modern  technology  is  much  easier  than  most 
people  may  think. 

Most  modern  waveform  generators  provide  two 
digital  signals,  the  second  being  basically  the  in- 
verse of  the  first.  The  following  circuit  provides  these 
two  outputs,  and  has  one  major  advantage.  While 
most  modern  waveform  generators  provide  only  one 
output  jack,  this  circuit  when  properly  enclosed  m  its 
own  box,  can  have  two  output  jacks,  one  for  each 
signal  polarity.  The  circuit  is  centered  around  the 
MC140&3  (CD4093)  integrated  circuit.  This  IC  is 
used  primarily  as  a  Schmitt  trigger,  (In  this  particular 
IC,  the  Schmitt  trigger  Is  In  the  form  of  a  NAND  gate.) 
Since  the  first  Schmitt  trigger  inverts  the  incoming 
waveform  as  a  by-product  of  its  operation,  another 
invert  function  must  be  provided  to  have  the  output 
signal  (labeled  "square-wave  output")  come  out  at 
the  same  phase  as  the  input  signal  There  are  four 
Schmitt  trigger  NAND  gates  available,  so  there  is  no 
problem  using  a  spare  gate  as  an  inverter. 

Schmitt  triggers  are  used  to  "square  up"'  noisy 
square- wave  signals,  and  to  take  sine  waves  and 
convert  them  to  square  waves  over  their  hysteresis 
curve.  Note  that  the  input  (sine)  wave  must  be  sym- 
metrical and  have  no  DC  offset  voltage,  or  the  duty 
cycle  of  the  output  square  wave  will  be  affected. 
(This  might  be  desirabie  in  some  experiments,  but 
for  basic  circuits  this  should  not  be  a  major  concern .) 
Reminder:  It  is  always  good  engineering  practice  to 
tie  the  inputs  of  unused  gates  to  an  appropriate  (high 
or  low)  logic  level. 

Let's  consider  IC  output.  For  driving  a  typical  cir- 
cuit built  by  an  experimenter,  little  else  is  required  on 
the  outputs  of  the  4093,  except  possibly  a  100  ohm 
resistor  between  the  output  of  the  '93  and  the  "out- 
side world/1  This  will  protect  the  IC  from  overcurrent 
should  the  output  inadvertently  be  connected  to  a 
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high  voltage,  or  be  shorted  to  ground.  If  you  expect 
that  the  p93  win  have  to  drive  several  ICs  at  one  time, 
or  if  for  some  other  reason  you  expect  a  higher  load,  I 
strongly  recommend  that  you  use  a  2 N 2222 A  tran- 
sistor as  a  buffer/driver. 

Another  consideration  is  a  housing  for  the  IC. 
While  a  single  IC  can  be  mounted  on  almost  anything 
(no  critical  or  special  circuit  board  is  required),  re- 
member that  ail  power  leads  should  be  suitably 
filtered  to  ensure  pure  DC.  They  should  also  be 
bypassed  to  get  rid  of  any  high-frequency  noise 
caused  by  such  things  as  a  high  generator  frequen- 
cy, and  (for  all  of  those  doing  work  with  radios)  to 
bypass  any  RF  from  getting  into  the  circuitry.  This 
shielding  includes  putting  the  IC  into  a  metal  box, 
and  GROUNDING  THE  BOX  TO  THE  POWER  SUP- 
PLY GROUND— don't  leave  it  floating! 

The  1 4093.  being  a  CMOS  IC.  can  accept  up  to  1 8 
volts  for  supply,  with  the  input  signals  not  to  exceed 
the  supply  voltage  (regardless  of  which  supply 
voitage  you  decide  to  use),  This  capability  can 
provide  another  feature  for  our  circuit.  A  simple 
switch  can  toggle  in  a  5  volt  supply  to  the  \C  when  a  5 
volt  maximum  output  is  required  while  experiment- 
ing with  TTL  components.  Or,  a  switch  can  be  tog- 
gled to  provide  1 2  volt  levels  when  working  on  CMOS 
ICs  or  other  12  volt  circuits  (like  those  found  in  many 
mobile  radios). 

With  this  circuit,  we  have  now  not  only  brought  old 
(nondigital)  signal  generators  up  to  modern  capabili- 
ty levels,  we  have  also  surpassed  the  capabilities  of 
some  of  the  lower-priced  modern  generators. 

Klaus  Spies  WB9YBM,  Nites  IL 
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MODEL  VS150OA   ANTENNA  COUPLER 

The  Barker  &  Williamson  VS1 500A  antenna 
coupler  is  designed  to  match  virtually  any 
receiver,  transmitter  or  transceiver  in  the 
160  to  10  meter  range  (1 ,8  to  30  MHz)  with 
up  to  1500  watts  RF  power  to  almost  any 
antenna,  including  dipofes,  inverted  veesh 
verticals,  mobile  whips,  beams,  random 
wires  and  others,  fed  by  coax  cable,  bal- 
anced lines  or  a  single  wire.  A  1 :4  balun  is 
built-in  for  connection  to  balanced  lines. 

FEATURES  INCLUDE: 

*  Series  paraJlel  capacitor  connection 
for  greater  harmonic  attenuation. 

-    In-circuit  wattmeter  for  continuous 
monitoring. 

•  vernier  tuning  for  easy  adjustment 

Front  panel  switching  allows  rapid  selection  of 
antennas,  or  to  an  external  dummy  load,  or 
permits  by  passing  ttie  tuner 

Dimension  (Approx):  11"  wide  x  13"  deep 

x  6"  high 
Weight;  6  «£  lbs. 

Price;   $499°° 


SHIPPING  & 

JWJDUNG  $4.00 


FOB  Factory. 
Fully  warranted 
for  one  year 
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MODEL  VS-300A  ANTENNA  TUNER 

GUARANTEED  THE  BEST  VALUE 
YOU'LL  EVER  FIND! 


*111 


#1/1     SKIPPING 

mlMU     AND 

HANDLING 

$360 


FULL  COVEFIAGE  -  1.8  -  30  MHz 
HANDLES  UP  TO  300  WATTS 
MATCHES  VIRTUALLY  ALL  ANTENNAS 
DIPOLE  BEAM 

INVERTED  VEE       RANDOM  WIRE 
VERTICAL  MOBILE  WHIP 

ACCEPTS  COAX  BALANCED  LINE  OR 
SINGLE  WIRE  FEEDLINE 
BUILT-IN  ANTENNA  SWITCH 
BUILT-IN  WATTMETER  WITH  FORWARD 
AND  REFLECTED  POWER  FOR  SWR 
MEASUREMENTS 
WATTMETER  ACTIVE  EVEN  WITH 
TUNER  IN  BYPASS  POSITION 
ATTRACTIVE  CHARCOAL  GRAY  FINISH 
AT  HOME  IN  ANY  HAM  SHACK 
RUGGED  4:1  BALUN  FOR  BALANCED 
FEEDLINE 
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73  Review 


by  David  Cassidy  NIGPH 


The  Kenwood  TH-27A 

A  mini  HT  with  maxi  features. 


Kenwood  U.S-A.  Corporation 

P.O.  Box  22745 

2201  E.DominguezSt. 

Long  Beach  CA  90801-5745 

Tel.  (213)  639-4200, 

Price  Cfass:  $420. 


II  got  my  flrsl  glimpse  of  Kenwood's  latest  en- 
try into  the  micro-HT  arena  last  September 
at  the  Southwest  Convention  in  San  Diego, 
Still  awaiting  FCC  type  acceptance,  the  rig 
was  loaded  with  a  dead  battery  by  the  careful 
Kenwood  reps.  We  couldn't  even  play  with  it! 
Needless  to  say,  this  was  a  tantalizing  first 
look  at  what  has  finally  come  to  mar- 
ket as  the  Kenwood  TH-27A. 


First  Impressions 

The  first  thing  you  ask  yourself 
upon  seeing  this  little  rig  ist  "Where's 
the  battery?"  Unlike  most  HTs,  the 
battery  pack  does  not  hang  off  the 
bottom  of  the  unit.  Nor  is  it  inside,  like 
the  internal  battery  in  ICOfvTs  mini 
IC-2SAT.  The  battery  pack  slides 
neatly  and  solidly  into  the  bottom  of 
the  unit's  case,  where  it  disappears 
from  view.  The  battery,  a  standard 
7.2  volt  700  mAh  type,  provides 
about  two  hours  of  life  at  high  power 
(1  minute  xmtt/3  minute  receive  ra- 
tio), If  you  leave  the  power  set  on 
low,  you  should  see  nearly  four 
\       hours  of  operation. 

Speaking  of  power,  instead  of 

the  usual  "High/ 

&_        Low"  power 

choice,  the  TH- 

27A  offers  four 

choices:  high, 

MEDIUM,    LOW, 

and  economic 
low-  The  high 
setting  will 
give  you  5 
watts  with  a 
12-volt  source 
and  2.5  watts 
with  the  7.2- 
volt  battery, 
medium  power 
provides  2 
watts,  low 
power  pro* 
vides  V2  watt, 
and  economic 
low  gives  20 
m  W  -  The 
manual  stales 
that  you'll  gel 
about  15  hours 
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Photo,  The  Kenwood  TH-27A — ail  curves  and 
full  features. 


of  battery  life  if  you  leave  the  power  on  Eca 
nomic  low.  I  suppose  that  would  be  enough 
juice  to  get  around  a  fairground  or  short  pa- 
rade route. 

For  the  past  several  years  HTs  have  been 
getting  more  and  more  complicated,  with 
more  and  more  features,  With  the  TH-27A,  I 
think  we  have  finally  reached  the  saturation 
point.  This  is  the  first  HT  that  \  actually  had  to 
read  the  instruction  manual  for  before  operat- 
ing it.  Once  you  understand  the  procedures, 
they're  no  more  difficult  than  any  other  mod- 
ern HT,  but  the  sequences  are  not  readily 
apparent,  Alas.  I  fear  that  this  will  become  the 
norm,  as  every  manufacturer  will  now  want  to 
include  all  the  available  features  in  their 
products. 

The  unit  is  turned  on  by  a  front  panel  button, 
as  opposed  to  the  standard  volume  control 
knob.  The  power  button  must  be  depressed 
for  0.3  seconds  for  the  unit  to  be  activated.  I 
have  to  say,  this  seems  like  something  that 
was  designed  into  the  unit  for  the  sake  of 
being  different,  I  can't  think  of  any  reason  why 
the  standard  volume  control  switch  wouldn't 
be  preferable.  In  fact,  although  the  button  is 
recessed  somewhat  from  the  rest  of  the  case, 
it  wouldn't  take  much  for  the  radio  to  be  turned 
on  by  accident.  This  happened  to  me  when  I 
packed  the  TH-27A  in  my  suitcase  the  night 
before  a  trip.  The  only  thing  that  saved  me 
from  finding  a  dead  battery  was  the  automatic 
power-off  feature,  which  turns  the  radio  off 
after  one  hour  of  inactivity, 

This  tittle  radio  feels  very  solid  in  your  hand. 
It  is  obvious  that  Kenwood  has  put  a  lot  of 
thought  and  design  time  into  the  ergonomics 
of  this  rig.  Every  corner  and  angle  is  rounded, 
with  no  sharp  edges.  The  entire  radio  is 
shaped  in  a  very  slight  4  V  angle  which  fits 
the  curve  of  your  palm  and  makes  the  ptt 
switch  fall  right  under  your  finger,  whether 
youVe  a  lefty  or  a  righty.  The  thin  and  flexible 
rubber  ducky  antenna  has  a  covering  that 
comes  over  the  BMC  connector  and  sits  flush 
with  the  radio  housing.  This  adds  much  to  the 
sleek  appearance  of  the  unit,  but  it  means  that 
there  is  a  definite  front  and  back  to  (he  anten- 
na. You  can  attach  it  any  way  you  choose,  but 
it  is  obvious  that  the  antenna  and  radio  were 
designed  to  look  good  a  certain  way. 

The  top  of  the  radio  holds  the  volume. 
squelch  and  tuning  knobs,  as  well  as  the 
speaker,  microphone,  and  DC  jacks.  All 
other  functions,  including  the  LCD  display, 
are  on  the  front  of  the  rig.  This  means  that 
there  is  nothing  on  the  back  except  the  belt 


clip,  This  is  a  trend  that  I  hope  continues  in 
HT  design.  I  have  always  found  it  downright 
aggravating  to  have  to  hunt  for  switches  or 
buttons  on  the  back  of  an  HT,  especially  if 
you're  like  me  and  always  keep  your  HT  in  a 
protective  case,  In  addition  to  the  standard 
16-button  keypad,  there  are  four  round  but- 
tons which  control  various  functions,  as  well 
as  the  power  and  lamp  buttons.  All  buttons 
(except  power  and  lamp)  control  multiple  func- 
tions, You  wonrt  damage  anything  by  simply 
experimenting  with  the  different  buttons,  but 
this  is  one  radio  that  forces  you  to  refer  to  Ihe 
manual 

The  LCD  display  shows  a  complete  picture 
of  your  operating  parameters.  ,  .and,  I  do 
mean  complete!  There  are  26  separate  sym- 
bols that  inform  you  of  every  possible  setting. 
As  in  most  HTs,  the  display  must  be  read  from 
below  or  straight  on,  but  even  then  I  found  the 
display  a  bit  on  the  dark  side.  The  plastic  win* 
dow  lies  flush  with  the  radio  housing.  In  fact,  it 
is  slightly  convex.  This  adds  to  the  physical 
beauty  of  the  radio  but  does  nothing  to  protect 
the  window  from  scratches.  Two  green  LEDs 
provide  illumination.  A  push  of  the  button  will 
light  the  display,  which  will  stay  lit  for  five 
seconds  after  the  last  key  operation.  You  can 
have  constant  illumination  by  first  pressing 
the  function  key. 

The  speaker  audio  is  surprisingly  good  for  a 
radio  of  this  size,  and  the  transmit  audio  is 
what  we've  come  to  expect  from  Kenwood, 
Some  people  prefer  transmit  audio  that  boosts 
the  high  end,  feeling  that  it  increases  the  com- 
munications quality,  but  I  find  it  tiresome  to 
listen  to  for  any  length  of  time.  After  all,  this  is 
FM.  There's  no  QRM  to  cut  through,  and  if 
you're  in  a  noisy  environment  you're  going  to 
have  to  use  an  earphone  (or  hold  the  radio  to 
your  ear)  anyway.  Kenwood's  audio  is  more 
evenly  balanced  and  I've  always  found  it  eas- 
ier to  listen  to. 

Frequency  Management 

Most  HTs  are  placed  into  either  VFO  or  mem- 
orv  mode  by  the  push  of  a  button .  The  TH-27A 
is  unique  in  that  memory  mode  is  always  avail- 
able at  the  push  of  a  single  button.  It  took 
some  time  to  get  used  to.  but  once  I  became 
comfortable  with  the  system  I  found  it  very 
convenient. 

To  access  the  VFO.  you  press  the  ENTer 
key.  This  blanks  the  frequency  display  and 
allows  you  to  directly  enter  a  frequency  with 
the  numeric  keypad.  You  may  now  tune  the 
VFO  with  the  tuning  knob,  or  repeat  the  proce- 
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HF  Equipment . 

IC-765  Xcvr/ps/keyer/auto  tuner. 


Regular  SALE 
3149.00  2699 


IC-781  Xcvr/Rcur/ps/tuner/scope 


6149  5199 


O^tlor'sO 
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IC-75IA  9-band  xcvrAl-30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-63A  250  H2CW  filter  (1st  IF). „. 
FL-52A  500  Hz  CW  filter  (2nd  IF} „. 
FL-53A  250  Hz  CW  filter  (2nd  IF)  „. 
FL-70  2.8  kHz  wide  SSB  Filter 


w*& 


1699.00  1399 
219.00  199«5 

59.00 

115.00  109w 
115.00  109« 

59.00 
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IC-735  HF  xcw/SW  rcvr/rnic. 

PS-55  External  power  supply  .... 
AT450  Automatic  antenna  tuner 

FL-32A  500  Hz  CW  filter , 

EX-243  Electronic  keyer  unit..... 
UT-30  Tone  encoder.... 


iillllilli 


1149.00  969s5 
219.00  199*5 
445,00  3899> 

69.00 

64.50 

18.50 


|f>725  HF  xcvr/SW  rcvr (Speakf)   949.00 

AH^3  Automatic  ant  tuner  ..(SpM)  489.00 

IC-726  lOband  xcvr/6m (Speml)  1299  00 


Accessories 

IC-2KL  HF  solid  state  amp  w/ps 

IC4KL  HFIKWouts/sampw/ps 

EX-627  HF  auto.  ant.  selector  $pwk!) 

PS- 15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6-pin  plug 

SP-3  External  speaker 

SP-7  Small  external  speaker...... 

CS-64  High  stab.  ref.  xtal;  751A,  etc  ... 

SM-6  Desk  microphone 

SM -8  Desk  mic    two  cables,  scan  ..,.*, 
AT-500  500W  9-band  auto.  ant.  tuner 
AH-2  8-band  tuner  w/mount  &  wm'p... 
AH-2A  Ant  tuner  system,  only  (Sped*!) 


Regular 

1999.00 

6995.00 

315.00 

175.00 

349.00 

65.00 

51.99 

79.00 

47,95 

89,00 

589.00 

758.00 

55900 


799*5 
379*5 

1039 

SALE 
1699 
5995 
269** 
159'* 
31995 


519" 
689" 
469" 


Accessories  for  IC  765/781/725  *  Call  for  Prices 


?COM 


*  Large  Stocks 
+  Fast  Service 
+  Top  Trades 


at 
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VHF/UHF  Base  Transceivers  Regular 

IC-275A  25w  2m  FNI/SSB/CW  w/ps...  1299.00 

IC-275H  lOOw  2m  FM/SSB/CW 1399.00 

IC-475A  25w  440  FM/SSB/CW  w/ps  1399.00 
IC-475K  lOOw  440  FM/SSB/CW(S^j  1599.00 
IC-575A  25w6/10mxcvr/ps  (Sfmshf)  1399.00 
IC-575H  25w  lOOw  6/ 10m  xcvr 1699.00 


1129 
1199 
1199 
1269 
1099 
1469 


VHF/UHF  Mobile  Transceivers 

IC-229A  25w  2m  FM/TTP  mic 

IC-229H  50w2m  FM/TTP  mic. 

IC-448A  25w  440  FM/TTP  ... (Chseoti) 
Dual-band  FM  Transceivers 
IC-3220A  25w  2m/440  FM/TTP  mic... 
IC-322GH  45w  2m/35w  440  FM/TTP 

IC-2400A  2m/440  FM/TTP  ...(Speck!) 
IC-25GQA  35w  440/1.2GHz  FM *.*, 


Regular   Sale 

449.00  38995 
479.00  419s5 

599.00  4999i 
Regular  Sale 
659.00  569" 
699  00  599" 

899,00  699^ 
999.00  86955 


Sate 
929" 
349" 
269" 
319" 
529" 
279" 
499" 


Multi-band  FM  Transceiver  Regular 

IC-901  2m/440  Fiber  opt,  xw(Spmf)  1199.00 

UX-R91A  Broadband  receiver  unit...    389.00 

LJX-19A  lOw  10m  unit 299.00 

UX-59A  10w6muniL„ 349.00 

U^S92A  2m  SSB/CW  module 599.00 

UX-39A  25w  220MHz  unit    (Sptokf)   349.00 

UX-129A  lOw  12GHz  unit 549.00 

VHF/UHF  Mobile  Transceivers  Regular  Sale 
IC-97QA  25w  2m/430  MHz  transceiver  2895.00  2499 
JC-970H  45w2m/430  MHz  transceiver  3149.00  2699 
UX-R96  50-905  Mhz  receive  unit....  389  00  349" 
Mobile  Antenna  Regular 

AH-32  2m/440  Dual  Band  mobile  ant       39.00 

AHB-32  Trunk-lip  mount..... 3500 

LarsenPO-K  Roof  mount 2300 

Larsen  PO-TLM  Trunk-lip  mount 2470 

Larsen  PO-MM  Magnetic  mount 28  75 

Repeaters  Regular 

RP-1510  2m  25w  repeater „  1849.00 

RP-2210  220MHz  25w  repeater. 1649.00 

AP4020  440MHz  25w  repeater... 2299.00 

RP-1220  1.2GHz  lOw  repeater 259900 


Sale 


Sale 
1649 
1399 
1999 
2249 
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Order  Toll  Free:  1-800-558-0411 


T 


Hand-helds 
IC-02AT/High  Power 
IC-04AT  440  (Chseout) 

IC-2SA  2m  ..(S^aaJ 
IC-2SAT  2rn/TP^w) 

IC-3SAT  220  HT/TTP 

IC4SAT  440  HT/TTP 

IC-2GAT  2m  HT/TTP     429  00  379" 
IC-4GAT  440MHzr  TTP    449.00  369" 

IC-32AT  2m/440HT     629.00  549" 
IC-24AT  (Speck!)  629.00  499" 


Regular  SALE 
409.00  349" 
449.00  329" 

419,00  289" 
439.00  319" 

449.00  369^ 
449.00  369" 


limited  Offer!..  FREE  BP-82  external  7.2V  @ 

300nna.  battery  with  IC-3SAT  puchase. 


IC-12GAT  lw  1.2GH2  HT/batt/cgr/TTP    52900  469" 
Aircraft  band  handhelds  Regular  SALE 

A-2  5W  PEP  synth.  aircraft  HT 525,00  479^ 

A-20  Synth,  aircraft  HT  w/VOR  (SpM.)  625,00  *W> 
For  HT  Accessories  •  CALL  for  Prices 


Recesvers 

R-71A  100kHz-30MHz  rcvr  ...(Spew!) 

RC-11  Infrared  remote  controller.... 

FL-32A  500  Hz  CW  fitter.. 

FL-63A  250  Hz  CW  filter  (1st  IF]..... 

F1-44A  SSB  filter  (2nd  IF) 


EX-310  Voice  synthesizer 
CR-64  High  stability  oscillator  xta 
SP-3  External  speaker . 
CK-70  (EX  299)  12V  DC  option 
MB-12  Mobile  mount 


■   -ii-B-»ll>tP< 


.  ^   _   .   , 


Regular  SALE 
$999.00  799" 

70.99 

5900 

5900 
17800  159" 

49.00 

59.00 

79.00 

65.00 

12.99 

25.99 
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R-7000  25MHz-2GHz  receiver 

RC-12  Infrared  remote  controller. 

EX-310  Voice  synthesizer 

TV-ft7000  ATV  unit. 


r    ■    *   •   *    ■     PVP'' 


1199.00  1029 
70.99 
59.00 
139.00  129" 


R-90O0  100KHz-2GHz  all-mode  rcvr ...  5459.00  4699 


Due  to  the  size  of  the  ICOM  product  line,  some 
accessory  items  are  not  listed.  If  you  have  a  question, 
please  call.  Prices  subject  to  change  without  notice. 


Top  Trades  !  •  We'll  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Call  for  our  Quote  Today! 


W  •  Om  S3  Yesn  in  Amateur  Radio 
HOURS:  Mon  thru  Fri,  9-5:30;  Sat.  9  3 


FAX:  (414)  358-3337 


I 


Inc. 


5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 


WICKLIFFE.  Ohio  44092 
28940  Euclid  Avenue 
Phone  (216)  585-7388 

1-800-321-3594 


AES^  BRANCH  STORES  mmmtHuSHm 

ORLANDO,  Fla.  32803     CLEARWATER,  Fla,  34625  LAS  VEGAS,  Nev.  89106  ERICKSON  COMMUNICATIONS 

621  Commonwealth  Ave.               1898  Drew  Street                1072  N>  Rancho  Dnve  5456  N.  Milwaukee  Avenue 

Phone  (407)  894-3238            Phone  (813)  4614267            Phone  {702)  647-3114  Phone  (312)  631-5181 

1-800  3271917       No  Toll  Free  Line       1-800-634-6227  1-800-621-5802 


dure  (first  hitting  the  ENTer  key)  to  directly 
enter  another  frequency.  Hitting  a  numeric 
key  without  first  hitting  ENTer  will  immediately 
choose  the  memory  channel  of  that  number. 
Once  you  are  in  memory,  the  tuning  control 
will  change  the  memory  channels,  or  you  can 
simply  hit  another  numeric  key  to  access  a 
different  memory  channel . 

This  procedure  confused  me  at  first  mostly 
because  I  was  trying  to  stick  to  my  "never  read 
a  manual  first'*  philosophy.  A  quick  read  of  the 
appropriate  page  in  the  manual  made  every- 
thing clear.  For  the  next  few  days  I  would  still 
try  to  enter  a  frequency  without  first  hitting  that 
EMter  key,  immediately  accessing  the  appro- 
priate memory  channel,  but  in  time  I  became 
comfortable  with  the  procedure. 

You  may  also  return  to  the  VFOfrom  memo- 
ry by  simply  hitting  the  numeric  key  for  the 
memory  channel  you  are  currently  in.  For  ex- 
ample, if  you  are  currently  in  memory  channel 
5,  touching  the  5  key  will  immediately  transfer 
you  back  to  the  VFO.  This  feature  would  be 
very  handy  for  public  service  or  emergency 
operation,  where  net  control  was  on  a  local 
repeater  but  on-stght  and  other  communica- 
tions were  on  another  repeater  or  simplex  fre- 
quency. No  need  to  remember  what  memory 
channel  holds  the  secondary  frequency.  Sim* 
ply  put  it  into  the  VFO  and  you  can  switch 
mstantly  between  the  two. 

Thanks  for  the  Memories 

There  are  40  memory  channels  and  three 
ways  to  access  them— single  number,  two 
number,  or  tuning  knob.  With  single  number 
entry,  you  can  immediately  access  memory 
channels  1-9  by  touching  the  appropriate 
number  key.  Channels  1 1-40  can  then  be  ac- 
cessed by  turning  the  tuning  knob.  In  two- 
number  entry;  ail  memory  channels  may  be 
accessed  by  the  number  keys,  but  a  0  must  be 
entered  before  channels  1-9.  Since  I  travel 
around  the  country  quite  a  bit,  I  found  this  way 
of  managing  memories  very  convenient.  I  sim- 
ply leave  the  local  repeaters  in  memory  chan- 
nels 1-9  and  set  the  access  to  single  number. 
When  traveling,  I  enter  the  new  frequencies 
into  the  higher  memory  channels  and  switch 
to  two-number  control.  Upon  returning  home, 
it's  back  to  one-number  access  until  the  next 
trip. 

Memory  channel  1  also  serves  as  the  priori- 
ty channel.  With  the  priority  alert  function  on, 
the  radio  will  sound  a  tone  to  let  you  know 
when  there  is  activity  on  that  frequency.  If  you 
choose,  you  can  set  the  priority  function  to 
immediately  switch  to  the  priority  frequency, 
but  I  think  most  would  opt  for  the  alert  tone 
only. 

There  is  also  an  independent  call  channel 
memory,  accessible  by  a  touch  of  the  call 
button.  Many  hams  like  to  keep  their  home 
repeater  or  local  simplex  calling  frequency  in 
this  position.  The  immediate  entry  also  lends 
itself  to  public  service  work,  as  mentioned 
earlier. 

Scanning  Around 

The  TH-27A  has  seven  scanning  options 
and  three  scanning  modes.  The  scanning  op- 
tions are: 


Band  Scan— which  scans  over  the  entire 
band. 

Programmable  (pflQG-t,  proGt2)  Band  Scan,  1 
and  2 — two  user-programmable  scanning 
ranges. 

MHz  Scan — scans  over  a  1  MHz  range. 
Memory  Scan— scans  through  alt  memory 
channels  that  have  data  stored  in  them  and 
that  have  not  been  locked  out. 
VFO/Memory  Scan— alternate  scanning  of 
the  VFO  and  the  last  used  memory  channel. 
CaH/VFO  Scan— alternate  scanning  of  the 
VFO  and  the  call  channel. 
Call/Memory  Scan— alternate  scanning  of  the 
call  channel  and  the  last  used  memory  chan- 
nel. 

In  addition  to  all  this,  there  are  three  scan- 
ning modes,  seek  scan  will  stop  on  a  busy 
channel,  carrier  scan  will  stop  on  a  busy 
channel,  but  resume  scanning  two  seconds 
after  the  carrier  drops,  time  scan  stops  on  a 
busy  channel  for  five  seconds,  then  resumes 
scanning  even  if  a  signal  is  still  present. 

Features,  Features  and  More  Features 

The  TH-27A  has  the  full  boat  of  features 
we've  come  to  expect  in  our  HTs.  Although 
there  is  not  enough  room  in  a  short  review  to 
discuss  them  all  (the  manual  is  a  full  51 
pages),  a  few  of  the  highlights  include: 

Tone  SquelchfCTCSS.  Subaudible  tones 
are  programmable  and  may  be  used  in 
transmit  {to  access  repeaters)  and/or  in 
receive.  When  used  as  a  tone  squeieh,  your 
HT  remains  silent  unless  the  correct  tone 
is  present.  This  is  very  convenient  for  mon- 
itoring a  busy  repeater  or  a  simplex  frequen- 
cy at  a  hamfest.  You  and  your  friends  decide 
on  a  tone  to  use  and  you  won't  have  to 
listen  to  everyone  else's  communications. 
The  tone  encoder  is  standard  equipment  on 
all  TH-27A's  sold  in  the  U.S.  and  Canada.  I 
hope  the  days  of  paying  extra  for  this  feature 
are  over 

OTMF  Memory.  Up  to  10  telephone  num- 
bers of  up  to  15  digits  each  may  be  stored  in 
memory.  Call  up  your  repeater's  phone  patch, 
push  a  button,  and  you're  alt  set.  The  tones 
are  played  through  the  HT's  speaker  while 
being  broadcast,  It  may  be  totally  psychologi- 
cal, but  I  like  to  hear  the  tones  (my  old  Ken* 
wood  TH-25  doesn't  do  lhist  and  it  has  always 
bugged  me). 

Dual  Tone  Squeieh  System,  This  feature 
keeps  your  squelch  on  until  the  proper  three- 
digit  code  is  heard.  This  is  similar  to  the  tone 
squelch,  except  that  it's  activated  by  regular 
tones  instead  of  subaudible  tones*  This  would 
be  handy  if  any  of  your  friends  don't  have 
subaudible  tones, 

Paging.  There  is  a  "Dual  Tone  Multi  Fre- 
quency" paging  system,  the  explanation  of 
which  takes  up  six  pages  in  the  manual!  Basi- 
cally, it  allows  you  to  store  your  own  paging 
code,  and  Ihose  of  other  individuals  orgroups! 
into  memory.  This  allows  you  to  silently  moni- 
tor a  frequency,  until  one  of  the  group  pages 
you.  The  manual  doesn't  do  a  very  good  job  at 
explaining  this  rather  complicated  system, 

Clock,  The  TH-27A  may  be  set  to  display  a 
24  hour  clock. 

Timer.  In  addition  to  the  regular  "power 


off"  feature  (the  transceiver  shuts  down  after 
59  minutes  of  inactivity),  you  may  set  a  "power 
on**  and  "power  off"  time  in  conjunction  with 
the  24-hour  clock.  Just  set  the  time  of  your 
local  VHF  neth  and  your  TH-27A  will  turn  it- 
self on  at  that  time,  You  can  also  set  it  to  shut 
itself  off. 

Pros 

This  little  rig  has  a  lot  going  for  it.  Some  of 
the  things  1  really  like  are: 

Overall  design.  The  TH-27A  is  a  beautiful 
radio.  Kenwood  ought  to  submit  it  to  the 
Metropolitan  Museum. 

Overall  quality.  This  is  as  solid  a  radio  as 
you're  going  to  find.  A  lot  of  the  solid  feel  has 
to  do  with  the  unique  battery  arrangement. 
The  battery  slips  up  into  the  transceiver  with  a 
nice  solid  ' 'click.'1  The  rubberized  knobs  and 
buttons  feet  very  secure. 

ptt  switch.  You  may  think  this  is  really  pick- 
ing nits,  but  many  of  Kenwood's  previous  HTs 
had  ptt  switches  that  were  hard  to  push.  Try 
spending  a  day  wrestling  with  the  ptt  switch 
on  the  TH-25,  and  you'll  start  to  appreciate  a 
smooth  and  light  pit  switch.  The  ptt  switch  on 
the  TH-27A  is  easy  to  operate,  even  after  sev- 
eral hours. 

Inducted  features.  The  TH-27A  has  a  plug 
tor  direct  12-volt  input,  The  subaudible  tone 
encoder  is  also  standard.  It's  about  time  these 
two  features  became  standard  on  all  HTs. 

Power  settings.  The  choice  of  four  power 
settings  allows  for  maximum  battery  life. 

Cons 

Nothing  in  this  world  is  perfect.  Some  of  the 
things  that  bugged  me  about  this  radio  are: 

Power  switch — it's  too  easy  to  lurn  the  radio 
on  or  off  by  accident.  The  standard  volume 
control  switch  would  have  eliminated  this 
problem. 

Non-recessed  LCD  display.  It  looks  great, 
but  I  bet  every  TH-27A  we  ever  see  will  have 
scratches  across  the  display  window. 

One-way  antenna*  Again,  it  looks  great,  but 
couldn't  it  have  been  designed  without  the 
front  and  back  sides  different? 

Manual.  The  manual  for  the  TH-27A  is  full  of 
those  grammatical  errors  thai  at  best  make  for 
comical  reading,  and  at  worst  make  for  confu- 
sion and  frustration.  Kenwood's  manuals  are 
generally  pretty  good,  so  I  don't  know  what 
happened  with  this  one.  I  hope  they'll  consider 
rewriting  it. 

Final  Comments 

I  really  think  Kenwood  has  a  winner  in  the 
TH-27A.  The  high  quality  is  evident  as  soon  as 
you  hold  it  in  your  hand,  and  the  7.2  volt  700 
mAh  standard  battery  is  nice  to  have  in  such  a 
small  HT.  The  small  size  makes  it  easy  to  pack 
away  for  trips,  or  carry  on  your  belt  all  day. 
There's  also  a  440  MHz  version  (the  TH-47A) 
forthosewhoneedit. 

If  you're  currently  shopping  for  a  new  HT,  I 
would  strongly  suggest  taking  this  mini  for  a 
test  drive. 


David  Cassidy  N1GPH  is  the  Associate  Pub* 
fisher  of  73  Amateur  Radio  Today,  You  may 
write  to  him  %  73+ 
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Ameritron  Linear  loafs 
at  full  legal  limit  .  .  . 


massive  power  supply  capable  of  2500  watts  for  half  hour! 


What  makes  the  Ameritron 
AL-1200  stand  out  from  other 
legal  limit  amplifiers? 

The  answer:  a  super  heavy  duty 
power  supply  that  loafs  at  full 
legal  power  -  it  can  deliver  power 
for  more  than  2500  watts  PEP 
two  tone  output  for  a  half  hour! 

The  heart  of  the  AL-1200  power  supply 
is  a  highly  cfficent  Peter  Dahl  tape  wound 
h ypersil*    transformer  weighing  32  pounds. 

—  It's  equivalent  to  a  45  pound  transform- 
er using  standard  E-I  laminations. 

High  current  computer  grade  capacitors 

You  get  genuine  high  current,  full  height 
computer  grade  capacitors  with  screw-on 
terminals  —  not  short  slubby,  light  duty 
soldered  in  '  capacitors4*  that  can* I  dissi- 
pate the  heat  generated  by  high  current. 

Why  some  filter  capacitors  explode 

The  failure  of  carbon  equalizing  resistors 

—  used  in  most  Hnear  amplifiers  —  is  Lhe 
primary  cause  of  filter  capacitor  failures. 

Wheu  a  carbon  resistor  gets  hot  Its 
resistance  drops,  causing  more  current  to 
flow,  causing  the  resistor  to  get  hotter 

This  destructive  cycle  repeats  until  the 
carbon  resistor  opens  and 
causes  excessive  voltage  on 
the  capacitor  —  the  capacitor 
can  explode. 

Carbon  equalizing  resistors 
can't  fail  in  the  AL-1200.  Why 
can't  they  fail?  Because  no- 
compromise  wire  wound 
SEVEN  WATT  50  K  ohm 
r<j utilizing  resistors  —  not  the 
2  watt   100K  resistors  others 
use  — <  safely  protect  each 
filler  capacitor.  Plus,  the 
lower  value  gives  you  better 
voltage  regulation. 

A  direct  short  won't 
blow  these  rectifiers 

The  AL-1200  rectifier 
board  uses  diodes  rated  for 

a  massive  surge  current  of  200  amps  — 
you  can  accidentally  short  the  high 
voltage  supply  and  the  diodes  won't  blowJ 

Will  the  amplifier  you're  considering 
withstand  a  direct  power  supply  short? 

Eimac"    3CX1200A7:  the  durability  of 
glass  and  the  power  of  ceramic 

The  AL-1200  uses  one  of  Eimacs    s 


AL- 1 200 


$2045 


Suggested  Retail 


toughesfceramic  transmitting  tubes  — 
the  high  gain  3CX1200A7,  It  has  the 
durability  of  glass  tubes  and  Lhe  power 
dissipation  ofce ramie  lubes. 

3CX1200A7:  12  times  tougher 
than  the  3CXSOOA7 

A  3CX1200A7  has  a  50  watt  control 
^rid  dissipation  —  that's  more  than  12 
times  tougher  than  the  delicate  4  watts 
grid  dissipation  of  a  3CX80OA7. 


Pair  of  3-500Z  tubes  give  you  full  legal 
output  for .  .  .  $1995 

Want  a  pair  of  tough 
3-500Z  workhorses? 

The  AL-82  is  the  same      At-82 
amplifier  as  the  AL-1200  $* 
except  it  uses  a  pair  of 
3-5002  tubes.  It  has  the 
same  super  heavy  duty 
power  supply  to  give  you  full 

legal  output.  Some  amplifiers  With  a  pair  of  3-500Zs  can't  deliver  full  legal 
output  because  they  use  a  lighter  duty  power  supply. 

That's  why  the  AL-82  costs  a  little  more  -  and  why  it's  well  worth  it. 
Call  for  your  best  price  today! 


SUOQesTerl  RetaJS 


If  you  accidentally  drive  a  3CX1200A7 
with  your  100  watt  exciter  when  your 
amplifier  Is  off,  you  won't  fry  your  control 
grid.  But  don'l  make  thai  mistake  if  you 
nave  a  pair  of  3CX80GA7s  —  unless 
you're  ready  to  buy  another  pair. 

Full  legal  power  at  half  the  price 
A  single  3CX1200A7  in  the  AL-1200 


delivers  the  a;ame  legal  limit  as  a  pair  of 
3CX800A7s  that  cost  nearly  twice  as 
much.  What  do  you  gel  for  paying  twice 
as  much?  Twice  as  many  parts  to  fail. 

Plus  more  •  ,  . 

The  UPS  shippable  AL-1200  also  gives 
you  .  .  .  ail  mode,  all  band  coverage 
including  WARC  and  MARS,  Pi-network 
tuned  input,  Step-Start  Inrush  Protect- 
ion™, multi-voltage  primary,  Pi-L  output 

tank  with  si ivr'r  plated 
components,  separate 
OlamcnL  transformer 
eliminates  poor  regulation 
and  surges,  adjustable  ALC, 
SSB/CW  switch  tor  best 
linearity  and  efficiency,  oper- 
ate/standby switch,  transmit 
indicator  LED.  12  VDC 
auxiliary  output,  35%  safety 
factor  for  tuning  capacitors 
and  bandswitch  virtually 
eliminates  failures,  shielded 
RP  compartment,  quiet  die 
cast  blower  has  4  speeds,  two 
i  1  hi  m  i  n  a  ted  m  e  ter  s  sh  o  w 
continuous  grid  current,  peak 
KF  watts  out,  drive  power/ 
ALC*  plate  voltage  and  plate 
current,  ball  bearing  vernier 
reduction  drives  on  plate  and  load 
controls,  optional  QSK  hoard,  one  year 
limited  warranty  and  m ore- 
Call  your  dealer  for  your  best  price 

Even  at  S2045  list  if  s  a  bargain.  For 
your  best  price,  call  your  favorite  dealer 
and  order  today? 


Legal  limit  antenna  tuner      Ameritron's  most  powerful  Compact  600  Watt  Linear 

amplifier     so^1™  

*ZO^£>  J        ■      1  fc_       AL-84 

Suggested  Retail  |f^  |  SRAfl 

Suggested  Retai 


Ameritron  —  the  high  power  specialist 
—  brings  you  the  ATR-15  antenna  tuner 
that's  designed  for  legal  limit  amplifiers.  It 
handles  full  legal  power  with  ease. 

Heavy  duty  silver  plated  bandswitch 
virtually  eliminates  switch  failure.  High 
power  transmitting  capacitors.  1.8-30 
MHz.  Peak  reading  SWW wattmeter.  6 
position  antenna  switch.  Selectable  1:1  or 
■1:  L  balun,  5'/4X  13*4  x  13Vfc  inches.  Meter 
lamps  uses  12  VDC. 


Suggested  Retail 


Ameritron  super  power  amplifier  uses 
the  herculean  B877  ceramic  tube. 

It's  so  powerful  thai  a  mere  65  wails 
drive  gives  you  full  legal  output  —  1500 
watts  —  and  if  s  just  loafing  because  the 
power  supply  is  capable  of  2500  waits  PEP 
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600  watis  for  only  $549!  5x10x1 1  inch 
powerhouse  gives  600  watts  PEP,  400 
watts  CW  output.  Four  6MJ6/6LQ6  tubes. 
Low  SWR  input  for  solid  state  exciters- 

AMEKiTROH 

.  ,  .  the  high  power  specialist 

921  Louisville  Rd.  •  Starkvitle,  MS  39759 

Sales:  [6011  323-82]  1  *  FAX;  (601?  323-6551 

Free  Catalog  or  Nearest  Dealer   80O-647-18OO 
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Number  B  on  your  Feedback  card 


Future  Modulation 

Amateur  Television 

Sometimes  called  frequency  modulation. 


by  DonC.  Miller  W9NTP 


How  would  you  like  to  forget  problems 
of  sync  clipping  and  nonlinear  power- 
limited  amplifiers?  Amateur  television  en- 
thusiasts today  have  the  opportunity  to  Tree 
themselves  from  many  of  the  problems  that 
have  plagued  them  for  the  last  thirty  years. 
Gone  is  the  need  for  line  samplers  used  to 
adjust  sync*  white  and  blanking  levels  after 
the  signal  has  passed  through  the  stages  of 
amplification.  The  video  signal  may  be  im- 
proved by  20  to  30  dB  over  the  conventional- 
ly transmitted  AM  television  signal.  Ama- 
teurs reading  this  article  may  wonder  how 
they  could  have  missed  these  great  improve- 
ments in  ATV  transmission* 

The  truth  is  that  amateurs  in  general  did  not 
miss  the  advantages  of  frequency  modulation 
(FM)  ATV.  Only  the  American  hams  have 
missed  it,  By  traveling  around  the  world  vis- 
iting ATV  hams.  I  have  found  that  FM  ATV 
is  used  exclusively  by  European  and  other 
foreign  ATV  enthusiasts.  Hams  recognized 
the  advantages  early  on  but.  since  spectrum 
space  was  not  available  on  the  70cm  band,  it 
wasn't  until  activity  on  the  1200  MHz  band 
became  popular  that  it  really  started  to  grow 
in  Europe,  The  lack  of  available  equipment 
became  a  problem.  If  amplitude  modulation 
had  been  considered,  the  problems  would 
have  been  even  worse.  Semiconductors  arc 
notorious  for  their  nonlinearity  so  the  possi- 
bility of  operating  them  in  Class  C  mode 
became  the  first  real  advantage  of  FM  ATV 
in  getting  some  power  on  the  air.  In  case  the 
reader  does  not  understand  the  difference  be- 
tween linear  amplifiers  running  at  near  half 
power  and  class  C  amplifiers  running  at  full 
power,  consider  the  following. 

In  amplitude  modulation,  the  modulating 
waveform  is  asymmetrical.  The  video  signal 
is  a  wide  bandwidth  signal  which  is  combined 
with  a  vertical  and  horizontal  sync  signal. 
The  waveform  becomes  asymmetrical  with 
the  sync  signal  in  one  direction  i maximum 
power)  and  the  video  signal  in  the  opposite 
direction.  The  peak  power  always  refers  to 
the  power  of  the  sync.  In  an  amplitude  sys- 
tem, when  nonlinear  amplifiers  are  used  the 
sync  signals  may  be  compressed  by  operating 
the  amplifiers  with  too  much  average  power 
output.  The  Bird  wattmeter  may  read  higher 
when  overdriving  the  amplifier,  but  a  line 
sampler  in  the  antenna  lead  will  show  that  the 
sync  pulse  has  been  greatly  reduced  in  height. 

With  FM  ATV.  since  the  sync  pulse  is 
modulated  in  an  FM  mode,  the  amplitude  of 
the  transmitted  signal  is  constant.  The  ampli* 
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fier  can  be  operated  at  maximum  power  for  as 
Jong  as  the  transistors  can  survive.  This  is  a 
distinct  advantage  at  UHF,  where  it  is  so  hard 
to  maintain  high  power  and  still  have  a  good 
waveform.  This  is  the  reason  that  the  FM 
repeaters  on  two  meters  and  other  VHF/UHF 
bands  use  voice  FM.  Single  sideband  would 
be  more  efficient  if  it  were  not  required  to 
have  linear  amplifiers,  like  amplitude  modu- 
lated television. 

Some  examples  of  the  use  of  FM  TV  are 
found  in  commercial  and  military  fields.  To- 
day we  sec  satellite  dishes  in  backyards. 
These  antennas  are  directed  toward  satellites 
that  broadcast  high  quality  commercial  TV. 
They  all  use  FM  for  their  video  transmission. 
When  you  sec  a  local  TV  broadcast  station  do 
a  remote  from  a  site  where  action  is  taking 
place,  they  use  FM  TV.  The  military  use  FM 
TV  on  all  of  their  television  guided  missiles. 
This  leads  one  to  believe  that  there  must  be 
something  superior  for  the  FM  mode  over  the 
AM  mode. 

I  feel  that  amateur  radio  has  existed  over 
the  last  fifty  years  only  because  of  its  techni- 
cal contributions.  Amateurs  experiment  and 
develop  new  modes  and  equipment  that  later 
show  up  in  commercial  use.  They  also  give 
Third  World  countries  an  opportunity  to  have 


a  free  source  of  electronic  and  communica- 
tion technicians  that  these  countries  would 
not  be  able  to  afford  otherwise.  FM  ATV 
affords  an  opportunity  to  experiment  and 
build  equipment  to  test  out  new  bands  for 
propagation  and  other  unknown  results, 

I  have  always  been  critical  of  ATV  in 
America  because  hams  chose  to  use  tech- 
niques and  circuits  that  were  designed  in 
1940.  Costs  were  a  factor,  and  equipment 
discards  from  commercial  usage  made  it  pos 
sible  to  have  a  lot  of  fun,  but  it  does  not 
advance  the  state  of  the  an.  A  glaring  exam- 
ple is  the  continuous  use  of  the  NTSC  method 
of  sending  color  on  ATV.  if  you  examine 
modern  methods  of  sending  color  you  will 
find  that  almost  any  other  method  is  better. 
When  high  definition  television  (HDTV)  be- 
comes a  reality  you  will  find  that  a  system 
called  Multiple  Analog  Components  (MAC) 
may  be  used.  This  is  a  system  where  a  single 
line  of  TV  is  divided  into  two  or  three  parts. 
Pan  of  the  line  is  the  color  signal  and  the 
other  part  is  luminance,  or  black  and  while 
signal.  Slow  scanners  have  been  using  this 
method  of  sending  color  for  10  years,  Why 
not  try  it  on  ATV? 

How  do  you  get  started  in  FM  ATV?  First, 
you  should  read  the  literature.  The  British 
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Figure  L  Basic  circuit  used  to  produce  FM-ATV  on  23cm.  (Modified  from  a  circuit  from  the 
January  89  issue  of  VHF  Communications,  p.  25), 


Photos  A  Sl  B.  Comparison  of  AM  &  FM 
ATV.  Top  photo  is  that  of  a  1  watt  1255  MHz 
AM  A  TV  transmission  over  a  lossy  path.  The 
bottom  photo  shows  the  result  of  using  FM 
modulation  over  the  same  path.  Note  the  in- 
creased picture  quality. 

Amateur  Television  Club  magazine  is  a 
wealth  of  information  both  for  circuits  and 
equipment  kits.  A  second  magazine  called 
VHF  Communications  from  Germany,  print- 
ed in  English^  publishes  circuits  and  sells  kits 
for  building  your  own  system  (kits  are  avail- 
able for  all  circuits).  If  you  are  interested  in  a 
very  good  theoretical  article  on  the  compari- 
son between  AM  and  FM  ATV ,  I  refer  you  to 
VHF  Communications  <  March.  1986.  If  you 
are  unable  to  find  this  issue,  send  me  a  green 
stamp  for  a  copy- 

Since  good  circuitry  for  FM  ATV  is  hard  to 
obtain  at  low  cost,  many  of  the  first  circuits 
were  free-running  oscillators  that  were 
varied  in  frequency  by  a  varactor  diode  mod- 
ulator. The  most  popular  one  that  has  been 
produced  hundreds  of  times  around  the  world 
is  called  the  "Solent.**  The  Worthington 
group  of  the  BATC  still  sells  this  kit.  Recent- 
ly it  has  been  updated  by  locking  it  to  a  crystal 
oscillator. 

Some  of  the  highest  quality  FM  ATV  units 
built  today  come  from  a  British  company 
called  Wood  Douglas.  Their  modules  are 
very  well  made  and  are  crystal -locked  so  that 
you  don't  have  to  chase  the  signal  around  the 
band.  With  FM  ATV,  signal  drift  is  noi  seri- 
ous because  of  the  nature  of  detection  and 
bandwidth.  Wood  Douglas  makes  transmitter 
modules  (10  milliwatts  output)  and  1200 
MHz  downconverters  which  convert  to  their 
IF  FM  ATV  board,  giving  output  video  and 
audio.  The  amateur  only  needs  to  connect  the 
output  to  a  computer  monitor  and  he  is  ready 
to  receive  video  and  audio. 

With  the  British  pound  increasing  even 
more  and  the  desire  of  Wood  Douglas  to 


discontinue  their  amateur  radio  line,  Wyman 
Research  developed  a  new  unit  which  has 
proven  to  be  superior  in  design  to  the  original 
Wood  Douglas  exciter,  and  at  a  much  lower 
price* 

A  British  company  called  Plessey  has  de- 
veloped  a  chip  that  is  unique  to  the  semicon- 
ductor world.  This  chip  is  phase-locked- 
looped  and  has  a  divider  chain  that  inputs  a 
1200  MHz  signal  at  a  rather  low  level,  di- 
vides it  by  256  and  locks  it  to  a  crystal  in  the  4 
MHz  range.  The  loop  is  adjusted  by  varying 
the  voltage  on  a  varacior  diode  to  bring  the 
free -running  oscillator  into  range  Once  the 
loop  is  locked  to  the  crystal,  video  and  audio 
subcarriers  can  be  added  to  the  loop  control 
voltage  to  vary  the  frequency  to  produce  FM 
ATV  which  is  locked  to  the  carrier  frequen- 
cy. The  circuit  is  extremely  easy  to  get  going 
and  is  the  basis  of  most  of  the  FM  ATV 
systems  around  the  world.  Included  in  the 
circuitry  is  a  preemphasis  circuit,  standard  to 
all  FM  ATV,  which  increases  the  deviation  at 
high  video  frequencies.  This  is  later  compen- 
sated for  by  using  deemphasis  at  the  receiver 
to  restore  the  proper  levels  (see  Figure  1). 
(Ed*  Note:  A  PC  board  or  kit  is  available  for 
this  transmitter.  See  address  at  end  of  the 
article.] 

A  word  about  FM  ATV  receivers:  Those  of 
you  who  are  flea  market  buyers  may  want  to 
try  discarded  satellite  receivers,  Caution  is  in 
order.  Satellite  receivers  are  designed  for 
larger  bandwidths  and  deviation  than  is  used 
on  amateur  FM  ATV.  The  result  is  that  there 
is  increased  noise  in  the  received  signal  be- 
cause of  the  added  noise  in  the  unused  pass- 
band,  and  the  level  of  the  video  is  much  less 
than  normal  because  of  the  lack  of  full  dis- 
criminator detection,  A  real  experimenter 
should  be  able  to  decrease  the  bandwidth  and 
add  a  stage  of  video  gain  to  make  them  us- 
able. Don't  judge  the  results  of  FM  ATV  by 
using  a  satellite  receiver,  A  receiver  designed 
specifically  for  FM  ATV  will  do  remarkably 
better. 

Note  that  I've  said  nothing  about  using  a 
TV  set  in  an  FM  ATV  system.  After  all,  we 
have  been  talking  about  Future  Modulation 
(FM)  not  Ancient  Modulation  (AM).  If  you 
insist,  however,  an  ordinary  TV  set  can  de- 
tect an  FM  ATV  signal  poorly  by  using  the 
principle  of  slope  detection. 

Those  of  you  who  have  trouble  building 
AM  video  transmitters  should  have  no  trou- 
ble building  FM  video  transmitters.  After  all, 
most  of  the  complicated  circuitry  has  been 
eliminated, 

I  would  enjoy  receiving  comments  in  re- 
gard to  FM  ATV.  The  cost  per  watt  for  FM 
ATV  is  now  lower  than  AM  ATV.  Consider- 
ing the  fact  that  no  expensive  test  equipment 
is  required  to  build  the  gear  or  align  it  makes 
it  a  very  good  mode  from  an  economic  view- 
point, 


Subscriptions  to  the  BATC  as  well  as  a  line  of 
FM  ATV  equipment  are  available  from  Don 
C  Miller  W9NTP  at  Wvman  Research,  Box 
95  RR  K  Waldron  IN  46182.  Phone:  (SI  7) 

525-6452. 


DAN  KBiXC-KlRBY  KAtZTS-LOUlS  KAfltPN 
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1-800-426-2891 
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Plus  more  .  .  ,  Thanks  for  your  support. 


1-800  426-2891 
METRO:     (612)786-4475 

2663  County  Rd  J 

Mounds  View,  MN  551 12 

Super  Minnesota  Watts    1 -800-279-1503 
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Take  A  West  Indies 

DXpedition? 


a 


No  Problem,  Mon! 


i  f 


by  "Dee"  Logan  VP2E/W1HEO 


Can  three  Ohio  couples  combine  a  vaca- 
tion and  DXpedition  to  the  West  Indies, 
rack  up  4,273  QSOs  in  five  days,  plus  avoid 
serious  sunburns?  As  they  say  on  Anguilla, 
"No problem,  mon!" 

The  idea  for  our  DXpedition  to  Anguilla 
originated  with  several  members  of  the  Lake 
County  (Ohio)  Amateur  Radio  Association. 
All  shared  the  fantasy  of  someday  Finding 
themselves  in  a  rare  DX  location,  being  pur- 
sued by  the  multitudes  and  working  the  pile- 
ups.  As  exciting  as  that  idea  was,  we  broad- 
ened its  appeal  by  combining  it  with  a  family 
vacation. 

Our  casual  talk  turned  serious  when  several 
club  members  and  their  spouses  began  meet- 
ing over  potluck  dinners  to  plan  the  real 
thing.  First,  what  was  our  criteria?  We  decid- 
ed on  a  somewhat  rare  DX  country  that  had 
reciprocal  licensing  with  the  United  States, 
was  in  a  warm  vacation  spot  served  by  com- 
mercial airlines,  and  had  affordable  lodging 
that  allowed  ham  radio  operations. 

Selecting  the  Location 

Each  of  us  agreed  to  research  one  or  two 
possible  spots.  For  several  weeks  we  collect- 
ed information,  with  the  Caribbean  a  favorite 
area.  Our  short  list  included  Moniserrat,  the 
Bahamas,  Virgin  Islands,  Anguilla,  and  the 
Turks  and  Caieos. 

After  completing  our  individual  research, 
we  reassembled  to  make  our  selection.  There 
were  several  attractive  possibilities.  Some 
hams  rent  Caribbean  vacation  retreats  that 
are  completely  equipped  with  ham  radio  sta- 
tions. However,  we  felt  that  since  these  were 
widely  advertised,  they  would  tend  to  be 
well-occupied  and  thus  less  rare. 

Anguilla  was  especially  interesting  to  me. 
If  you  want  good  information  on  a  DX  coun- 
try,  ask  someone  who  lives  there.  I  ran  across 
VP2EHF  on  20  meters  one  day  and  quickly 
plunged  into  a  detailed  discussion  with  Dave 
about  Anguilla.  He  said  that  there  really 
weren't  many  hams  on  his  island — perhaps 
six.  This  was  good  news.  It  sounded  to  me 
like  a  somewhat  under-represented  country 
on  the  air  and  thus  a  good  candidate. 

Anguilla.  J  learned,  is  the  northernmost  of 
the  British  Leeward  Islands,  It  lies  some  150 
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miles  east  of  Puerto  Rico,  just  seven  miles 
from  St  Martin.  A  small  island,  it's  only  16 
miles  long  and  three  miles  wide.  Its  long, 
serpentine  shape  was  noted  by  Columbus, 
who  sailed  bv  in  1493  and  dubbed  it  Anguilla. 
the  Italian  word  for  eel. 


Unlike  some  Caribbean  islands  that  offer 
exotic  scenery  such  as  mountains  or  rain 
forests,  Anguilla  is  rather  plain.  The  35- 
square-mile  country  is  flat,  rising  only  213 
feet  above  sea  level.  It's  also  dry.  There  are 
no  streams,  rivers  or  waterfalls,  and  most  of 


Photo  A  The  VP2EQH  DXpedition  i  main  operating  location— a  seaside  villa  on  Anguilla. 
Note  the  15-fooi  tower  and  iribander  on  the  roof.  The  flat  roof  made  antenna  installation  easy. 


Photo  B.  The  tower  for  VP2EOH  was  borrowed  from  an  Anguilla  ham,  and  the  tribander  was 
donated  to  the  island's  Boy  Scouts  afterward*. 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer 
$29  95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777         800:  232*5628 

CIRCLE  170  ON  READER  SERVICE  CARD 


CIRCLE  29  ON  READER  SERVICE  CARD 


Six  Function  DTMF  Controller 


H-JW       *C     i£ 


*Or*0*    KTO  tCAll  *«+ 


Auto- Kail 
AK-4 


m  Outputs  2  or  3  latched  1  or  2  momentary  1  timed  and  1 
manually  reset  group-call  latched  lor  remote  alarm 

•  Ehntrtflt  cafct  for  tun™  outputs  orvoti  NOT  tofffe  on/ off  Jrke 
most  others   #  Wrong  number  reset 

•  4-digir  acess  code  -  can  use  *  up  *  down 

•  Multiple  group-call  response  •  On  board  !  amp  relay 


MoTron 
Electronics 


Eugene,  OR  97402 


vfw 


SB9.95 


AK  4K 
itw  

AK-4W 

!  wired/ \m ted  board)    .  .  $89,95 
AK-4C  [Complete  unil  in  metal  enchr 

310  Garfield  St.,  Suite  4  5ijfG  ^  Wow  Jacks  buih"Mi 

speaker.  *-.*<  i $1 39,95 

Plus  S3  O0stiitii)i*ig  &  handing 

Orders  1-800-338-9058        Info  503-687^21 18 

Fax  503-687-2492 
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SMILE  . . ,  YOU'RE  NOT  ON  TV . . . 

CALL  1<BOO-KILL-TV1 

TO  ORDER 

RFf  FILTERS  THAT  REALLY  WORK 

BX-2S  Screws  On  to  tv/vcr  input 

Now  used  by  FCC  during  investigations 

\ 


v*MH. 


i  ■    in 


I 


!« 


TP-12  KW-1  SX2P 

The  World  Famous  BX  cable-TV  filter  .  $24.95 
TP-12  Effective  standard  telephone  filler.  18.95 
KW  1  Pure  AC  output  line  filter         .  # ...  .42.95 

30  DAY  RETURN  —  FOR—  REFUND  GUARANTEE 

Replace  Unfilreraote  Electronic  Telephones  With  Ouf 
NEW  TP  XL  Filtered  Touch-Tone  Telephone  549.95, 
TP-Xt  *  12  For  Full  Quieimg  Wilh  Linear  AmpS6995. 

800  number  for  orders  only .  * . 
For  engineering  Kelp,  (51 2)  658-3835 

Tom  Coffee, W4PSC (R&D Eng.) 

TCE  LABORATORIES 

5818  Sun  Ridge 

San  Antonio,  Texas  78247 

DEALER  INQUIRIES  ARE  NOW  INVITED 


So  don't.  Join  DELPHI  for  Free  and  you  ran 
download  onlo  your  hart  disk  from  a   library  of 
over  1 0,000  programs.   Our 
low  $5.95  monthly  fee  in- 
cludes your  first  hour  of 
downloading  wiLh  additional 
lime  only  S6  per  hour.  There 


JOIN  I0R  FREE  WITH  YOUR  MODEM 

•  Dial  1-800  365-4636 

•  Press  KE7l.JKAT 

•  At  Password:  type  73MAG 


Of  course,   you  may  eventually  fill  up 
your  hard  disk.    Then  you  can  enjoy  exploring 

DELPHI'S  other  services 
such  as  electronic  mail* 
conference ,  mu  I U  -player 
games,  news,  encyclopedia. 
slock  quotes,  and  travel. 


Is  no  surcharge  for  downloading  at  2400  baud 
and  no  premium  for  dialing  locally  via  Tymnet 

Save  even  more  by  choosing  the  20/20 
Advantage  Plan.  Al  20  hours  for  ©20.  It's  the 
best  deal  in  downloading. 


DELPHI 

THE  WORLD'S  KHMER  ONLINE  SERVICE 


t  tenon)  Videotex  Corporation  *  Three  BlacksLone  Street  ■  Cambridge  MA  02 1 39 

*[)G  544  4CX)5  •  617  49  I  -3393 
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CIRCLE  «7  ON  READER  SERVICE  CARD 


Photo  C.    VP2E0H,  operated  by  Dee, 
W1HE0,  on  Anguilla  during  April  1990. 


Photo  D.  On  a  beach  on  Sea  Feathers  Bay\ 

across  from  the  operating  site,  VP2E0H 
expresses  satisfaction  with  the  DXpedition 
results. 

the  vegetation  is  low-lying  grasses  and  cac- 
tus, 

For  seekers  of  gliuerand  nightlife,  Anguil- 
la is  definitely  not  Las  Vegas,  It  is  quiett 
calm,  and  has  no  cities  at  all.  While  there  are 
a  few  exotic,  pricey  resorts  on  the  island,  for 
the  most  part  Anguilla  is  residential,  with  a 
few  shops  and  markets  scattered  here  and 
there. 

So  why  visit  the  place?  The  answer  is  found 
on  its  sparkling  white  beaches.  There  are  30 
of  them,  along  with  colorful  coral  stretches 
offering  some  of  the  world's  best  scuba  div- 
ing and  snorkeling . 

For  a  ham,  the  island  is  ideal.  No  moun- 
tains block  your  signal.  Easy  licensing:  Show 
your  U.S.  ticket  and  pay  a  S38  U.S.  fee. 
Electrical  supply  is  1 15  volts,  60  Hz  alternat- 
ing current.  Nights  are  quiet,  with  little  man* 
made  interference. 

Additional  details  on  VP2E  came  in  a  com- 
prehensive DXer's  guide  published  by  the 
Anguilla  Amateur  Radio  Association. 
(Available  from  P.O.  Box  DX,  The  Valley, 
Anguilla  B.WJ.)  Anyone  planning  a  DXpe- 
dition there  should  write  for  this  handy  refer- 
ence. 

We  selected  Anguilla  on  its  many  merits. 
Certainly  one  of  them  was  that  it  was  an 
undeveloped  island  that  wasn't  overrun  with 


either  tourists  or  hams. 

Getting  Ready 

A  remaining  task  was  finding  a  place  to 
stay.  Our  prime  requirement  was  a  hotel  or 
villa  that  welcomed  hams.  Several  candidates 
were  identified  by  Scott  KOSO.  The  off- 
season rates  began  in  mid- April,  and  we 
found  some  neat  villas  available  then  on  the 
south  side  of  the  island  at  Sea  Feathers  Bay. 
And  they  welcomed  hams! 

Now  for  the  deposits  and  reservation v 
Which  of  the  group  would  go?  Three  couples 
decided  to  make  the  trip:  Bob  K8BL  and  his 
XYL  Marcia;  Scott  KOSO  and  wife  Jo:  and 
myself,  *+Dee*  W1HEO,  and  spouse  Liz. 
We  all  dug  deeply  into  our  credit  cards  and 
took  the  plunge. 

In  the  months  leading  up  to  our  trip  we 
pulled  together  the  radio  gear.  We  all  agreed 
that  to  assure  a  good  signal  we'd  run  a  yagi. 
Fortunately  *  we  found  a  small  triband  beam 
at  a  sale  price.  It  was  assembled,  checked  out 
for  low  SWR,  and  then  shipped  to  Anguilla 
well  ahead  of  our  departure  date.  (We  donat- 
ed the  beam  to  the  Anguilla  Boy  Scouts  after 
our  DXpedition.)  We  also  carried  along  a 
40-meter  inverted  vee,  but  opted  not  to  oper- 
ate on  75  meters,  figuring  there  would  be 
enough  activity  on  10-40  meters.  We  wrere 
right!  We  took  an  1COM  735  transceiver  and 
borrowed  a  power  supply  from  a  VP2E  ham . 
We  decided  against  bringing  an  amplifier.  It 
would  be  too  heavy-,  and  we  doubted  that 
we'd  need  it.  Right  again! 

On  a  cold,  snowy  morning  on  April  18t 
1990,  we  began  our  trip.  A  great  day  to  fly 
south  to  the  sun!  Our  flight  took  us  to  San 
Juan,  Puerto  Rico,  with  several  hours  be- 
tween planes  for  sightseeing.  We  headed  for 
old  San  Juan,  with  one  of  our  main  stops  the 
El  Moiro  Castle,  a  large  fortress  rising  140 
feet  above  the  sea.  After  some  shopping  and  a 
bite,  we  left  on  the  last  leg  of  our  flight, 
arriving  in  Anguilla  after  dark.  It  had  been  a 
long  day. 

We  awakened  to  our  first  day  on  Anguilla 
with  a  glowing  sun  and  sparkling  cobalt  wa- 
ters of  the  Caribbean  outside  our  villas. 


That's  what  we  came  for.  Another  was  the 
ham  license.  We  headed  for  the  offices  of 
Radio  Anguilla  and  presented  ourselves  to 
the  official  in  charge,  Nat  Hodge.  He  wrote 
our  simple,  one-page  licenses,  collected  $38 
U.S.,  and  also  issued  us  a  special  callsign, 
VP2EOH*  Since  we  qualified  by  operating  in 
a  contest— the  North  American  QSO  Party — 
we  picked  EOH  for  Eastern  Ohio  Hams. 

Setting  Up  and  Getting  On 

Getting  the  station  together  was  next,  We 
had  borrowed  a  15-foot  aluminum  tower  to 
support  our  tribander*  but  discovered  to  our 
surprise  that  it  was  still  in  the  box!  So,  around 
1:00  p.m.  we  began  the  complex  assembly 
job.  We  worked  in  what  little  shade  we  could 
find,  since  the  sun  was  high  and  so  was  the 
humidity.  Even  natives  complained  about  the 
heat,  The  tower  was  a  problem.  It  didn't  go 
together  right.  We  tore  it  apart.  We  rebuilt  it. 
Three  times!  Finally,  we  settled  for  a  reason- 
able approximation  of  its  intended  design, 
ignoring  the  pans  left  over. 

Since  the  villas  we  rented  had  flat  roofs,  it 
was  easy  to  erect  the  tower  and  beam  and 
hang  the  inverted  vee  from  the  top,  dropping 
the  ends  off  each  side  of  the  villa.  Then  came 
a  problem.  As  we  checked  out  the  rotor  and 
plugged  in  the  transceiver,  the  rig  died! 
While  it  worked  in  the  FM  mode,  it  was  going 
nowhere  on  SSB.  Bob  K8BL  tore  the  unit 
apart,  searching  for  a  clue.  Murphy  had 
struck  again! 

After  puzzling  over  the  rig  for  some  time. 
Bob  grabbed  his  voltmeter  and  checked  some 
things.  Bingo!  The  coax  feed  line  to  the  anten- 
na showed  70  volts  AC,  No  wonder  the  rig 
was  tripping  oat  We  unplugged  the  rotor 
control  and  the  stray  voltage  disappeared. 
While  we  had  no  idea  why  the  problem  exist- 
ed, we  decided  to  simply  leave  the  rotor  un- 
plugged and  apply  power  only  with  the  rig  off 
the  air.  At  last  we  were  ready  to  send  our 
brand  new  VP2EOH  call  letters  to  waiting 
DXers! 

We  began  by  checking  10  meters.  We  were 
in  luck!  The  band  was  hopping,  with  signals 
pouring  in  from  stateside.  Our  first  call 
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New  FL-4  UHF 

Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 


These    are    professional    "Commercial    Grade"    Units— Designed    for 
gxtreme  Environments  ( -30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 

FoMOM,  2M,  220  MHz,  &  440  MHz 

ID250A  CW  ID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  mute11 
circuit  and  ''Emergency  Power  fD" 
option. 

•4  input    AF  Mixer  &  Local  Mic.  amp 
•PROM  Memory— 250  bits/channel. 
•Up  to  4  different  ID  channels! 
•Many  other  features.  Factory  programmed. 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHP  &  UHF  Receiver  Boards 

SGR200A-VHF  SCR450A-UHF 

•  Totally  Advanced  Design! 

•8  Pole  Front  End  Fltr*  +  wide  dynamic  range- 
Reduces  Overload r  Spurious  Resp.  &  Intermod. 

•Sens,  0.25  uv712dB  SINADtyp, 

•SeL-6dB@  ±6,5  KHz, -130dB@  ±30KHz,  (8  Pole 
Crystal  +  4  Pole  Ceramic  Rtrs. 

•'S  Meter',  Discriminator  &  Deviation  Mtr.  Outputs! 

■Exc.  audio  quality!  Fast  squelch!  w/0.0005%  Crys- 
tal .  ( "Super  Sharp"  IF  Fftr.  also  avail. ) 

•  New!  30  KHz  B.  W.  IF  Fitter 
for  High  Speed  Packet 

Complete  Receiver  Assemblies 

•Rcvr,  Board  mounted  in  shielded  housing. 
•Completely  assembled   &   tested,   w/F.T,   caps, 

S0239conn. 
•As  used  in  the  SCR  1 000.  Ready  to  drop  into  your 

system! 
•UHF  Rcvr.  Assy.  Mow  Avai fable  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  "out  of 

band"  interference! 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6: 6Hi  Q  Resonators  with  Lo- Norse  Transistor 
Amp  (2M  or  220  MHz) 

•FL-4H:  4 Hi  Q  Helical  Resonators  &  Lo- Noise  Tr. 
Amp,  in  shielded  housing,  (420-470  MHz) 

•Provides  tremendous  rejection  of  "out-of- 
band"  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out"  these  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr  COR  "  Hang" 
Timer,  "TimeOut"  Timer,  TX  local  &  remote  Shut- 
down/Reset, etc, 

•Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


Power  Supply  Boards 

•SCP12  12VDC@Q.3AMAX.  OUT. 
•  SCP512  12  VDC  @  1A  &  5VDC  @  0,4 A  out 
(l.l A  total  max.  out.) 


*> 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  con- 
trol any  ON /OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link, 

•Uses  new  high  quality  Xfal  Controlled  Decoder  ]C, 
w/high  immunity  to  falsing 

•Decodes  ali  16  digits 

•SON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no,  of  functions  w/Expansion  Cards, 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards ^  Many  unique  3-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs, 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays!  etc.  for  any  type  of  control 
function, 

•Low  Power  Consumption  CMOS  Technology. 
5 VDC  Input.  Gold-plated  connectors. 


*        U  U 


SCT410B 

Transmitter  Assy. 

SCT110  VHF  Xmtr/ Exciter  Board 

•10  Wts.  Output.  100%  Duty  Cycle! 

•Withstands  High  VSWR 

•True  FM  for  exc,  audio  quality 

•Designed  spec  if  ici  ally  for  continuous  rptr.  service. 

Very  low  in  "white  noise," 
•Spurious—  75  dB.  Harmonics-BOdB. 
•With  ,0005%  precision  grade  xtal. 
•BA-30  30  WL  Amp  board  &  Heat  sink,  3 sec.  LP 

filter  &  rel.  pwr.  sensor. 
•BA75  75  Wt.  unit  also  available 

SCT1 1 0  Transmitter  Assembly 

•SCT1 10  mounted  In  shielded  housing 
•Same  as  used  on  SCR  1000  &  2000X 
•Completely  assmbld.  w/F.T.  caps,  S0239  conn. 
•10,  30,  or  75  Wt.  unit. 

SCT  41 0B  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 1 0, 1 0  Wts.  nom. 
•Includes  "on  board"  proportional  Xtal 
Osc./Oven  circuitry  for  very  high  stability! 
•BA-40  40 W.  U  HF  AMP.  BD.  &  HEAT  SINK 


u 


mm 


SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 

•  13.8  VDC  out.  1 15/230  in,  50/60  Hz. 

•  30A  @  70%  duty,  25A  @  100%  duty. 

•  Massive  30  lb.  Transformer  &  Heat  Sinks. 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  AuxOrvOff  function,  Audio 
AGC,  Built-in  timers;  etc.  Beautiful  Audiol 
•0/1  inhibit  bd.  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCWI  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage. 


SPECTRUM  COMMUNICATIONS  CORP. 

1055  W.  Germantown  Pk,  S9  ♦  Norristown,  PA  19403  •  (215)  631-1710  •  Fax:  (215)  631-5017  •  Telex:  846-211 
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Courteous  Service  *  Discount  Prices  -  Fast  Shipping 
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P.  O.  Box  567  -  Van  Nuys,  CA  9 1408 


New  *'  FLASH  UNIT 


Hits  NEW  compact  flash 

unit  comes  trorn  a  U.S. 

manufaciurar  ol  cameras, 

Unit  operates  on  3  Voc 

and  measures  2  172"  X  1  t/4" 

Ideal  for  use  as  a  si  robe,  warning  light  or  atlenrion  pel 

ter  Corrpleie  wrth  instruction  on  how  to  wire. 

CAT#FSH-1  13.75  each  10  for  135,00 


arm 


Special  New  Reduced  Price 

PHOTOFLASH  CAPACITOR 


Rubicon  CE  pbotoflash  capacitor. 

0.79h  dia,  X  1.1"  high.  These  are 

new  capacitors  that  have  been 

prepped  with  1 .4"  black  and 

red  wire  leads  sobered  to  the  terminals 

210  Mfd  330  Volt       CAT#PPC-210 

S1.25eacfi«  10  for  Si  1,00*  100  for  5100.00 

Large  quanirties  available.  Call  tor  pricing. 


FLASHING  LED. 


Diffused  L.ED,  with  buitt  in  ftashing  unL  PULSE 

RATE:  3  Hz  @  5  Voit/30  ma.  Unit  continually  flashes 

when  5  Volts  is  applied.  Operates  between  4,5  Volts 

and  5.5  Votis,  T  1  3/4  size.  JDEAL  AS  AN  INDICATOR 

flHL     CAT*  LEM 

QB££M    CAT*LE0-4G 

lELUm    CAT#LED^4Y 

11.00  eacti  *  10forS9.50 ■•   100  for  $90.00 


HEA  VY-DUTY  NICKEL 
CADMIUM  "C" BATTERY 


Yuasa  18O0C 

Special  purcfiase  ol  new,  rechargeable 
nickel -cad  batteries.   1.2  volts.  1fiO0  mAH. 
PRICE  REDUCED  ON  W  OR  MORE. 
CAT*  HDNCB-C 
10  piecee  for  $42.50  ($4.25  each) 
1 00  pbces  for  $375.00  ($3.75  each) 


POWER  SUPPLIES 


dEh 


5Vdc3AMP 

AC  DC  Electronics  #5N3-1 
New,  prepped  power  supply 
with  wires  and  connectors 
soldered  to  the  inpuis  and 
outputs  Open  frame  sl/le.  4,94"  X  4.03*  X  T 
Input:  1 1 5  Vac,  UL  and  CSA  listed.  Regulated 
CAT#PS-S3  110.00  each 


JJ?C3 
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12  Vdc  $  AMP 

ACDC  Electronics  *  12N5  or  equiv. 

Input:  100-240  Vac  (wired  lor  115  Vac) 

Output:  12  Vdc  @  5  amps.  Open  I rame  style 

T  X  4  3/4"  X  T  high,    Regulated. 

CAT#PS-12S    $37,50  each 

24  Vdc  2A  AMP 

Power-One  Inc.  #HC-24>2,4 

Input:  115/230  Vac  (wired  for  1 15  Vac) 

Output:  24  Vdc  @  2.4  amps.  Open  frame  style, 

S62-  X 4.3T  X  2,60"  CSA  listed. 

CAT*  PS-2424  $30.00  each 


■ 
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TERMS:  Minimum  order  S  J  QQOShipping  and  handling 
for  (he  43  continents!  US  A  $3.50  per  order.  Aft  o  them 
including  AK,  Hi,  PR  or  Canada  must  pay  fuit  shaping. 
At?  orders  delivered  in  CALIFORNIA  must  include-  state 
sales  tax  {6  %t$   1/2%,  7  %}  Quantities  Limited 
NO  CO.  D.  Prices  SLttject  to  change  without  notice. 

Call  Toil  Free,  or  clip  this  coupon 

™   ^~   ^m    **   ^™   ^™    ^™    ^~    *^    ^"   ^™   ^™    ■-*    *■—    ^m     ^m    ^m    mm     — 

FREE  SO  Page  Catalog 
Containing  over  4,000  ITEMS 

ALL  ELECTRONICS  CORP. 

P.O.  Box  567  •  Van  Nuys,  CA  *  91408 
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brought  an  instant  response  from  one  of  our 
fellow  radio  club  members,  Mark  KBSFKM, 
who  had  obviously  been  camped  out  on  fre- 
quency waiting  for  us  to  show  up.  Signal 
reports  were  good,  so  obviously  we  were 
doing  well  with  our  100  watts.  The  salt  water 
assist  was  dramatically  evident. 

And  the  pile-ups!  While  we  realized  that 
VP2E  was  somewhat  in  demand,  we  didn't 
realize  what  the  sound  of  that  demand  would 
be  at  our  end.  It  sounded  like  buzzing  bees, 
with  no  calls  heard.  We  quickly  decided  that 
if  we  were  to  achieve  an  efficient  rate  of 
contacts,  we  would  have  to  maintain  disci- 
pline on  frequency  and  use  a  system  to  pick 
out  the  calls. 

Our  system  was  to  go  by  call  areas  whenev- 
er the  pile-ups  got  bad  and,  when  necessary, 
to  make  up  short  lists  based  upon  the  last  two 
letters  of  a  call.  We  tried  to  give  our  QSL 
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CB-TO-1 0  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 
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RO.  BOX  31500X.  PHOENIX,  AZ  85046 


CABLE  X-PERTS,  INC 

We  stock.. .Coax,  Rotor,  Grid, 
Pwr,  Braid,  Magnet  Wire,  &  more 
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800-828-3340 

708-506-1811 


"■irtrCW 


VISA 


route,  location,  name  and  other  info  about 
every  fwt  minutes  or  so.  We  also  thanked 
people  for  being  patient  while  we  worked  as 
fast  as  we  could.  In  fact  most  operators— 
especially  the  stateside  DXers— are  to  be  con- 
gratulated for  their  on-the-air  discipline. 

For  five  days  we  kept  VP2EOH  on  the  air 
about  18  hours  daily.  We  alternated  operat- 
ing, eventually  settling  on  a  two-hours-on, 
four-hours-off  cycle.  Two  hours  of  intense 
operating  in  the  tropical  heat  was  about  the 
right  span.  After  that,  it  was  time  to  hit  the 
beach  or  go  sightseeing. 

While  checking  out  the  island  in  our  rental 
car,  we  drove  carefully  on  the  left  side  of  the 
road,  stopping  at  shops,  restaurants,  craft 
galleries  and  various  beaches.  Snorkel ing 
and  scuba  diving  were  excellent.  Our  villas 
provided  us  with  a  great  view  of  St,  Martin 
nearby,  so  wc  naturally  took  the  20-minute 
ferry  ride  over  for  a  look.  French  restaurants 
abound,  so  we  sampled  some  of  the  cuisme  at 
lunch.  It  was  outstanding!  Later,  we  discov- 
ered the  2  meter  repeater  on  the  island  and 
used  it  to  contact  locals  VP2EOH  and 
VP2EE, 

Out  experience  with  big  pile-ups  showed 
the  value  of  asking  for  just  the  last  two  letters 
of  a  call.  Doing  this  cut  down  the  size  of  the 
pile  by  60%.  After  making  contact,  the  first 
thing  someone  working  a  DX  station  should 
do  is  transmit  their  call  and  make  sure  it's 
copied  correctly  by  the  DX  station.  Also, 
don't  waste  time  during  a  contact  asking  for 
routine  info  such  as  QSL  routes.  These  items 
are  usually  given  about  every  five  minutes  or 
so,  as  we  did. 

Despite  the  time  out  for  sightseeing,  we 
worked  4,273  stations  in  the  five  days  we 
were  on  the  air,  Our  log  showed  87  countries, 
50  states,  and  all  continents,  About  57%  of 
our  contacts  were  stateside,  with  8 1  %  on  SSB 
and  19%  on  CW.  The  lion's  share  of  QSOs 
were  on  10  meters  (2,838),  followed  by  15 
and  20  meters  with  686  each.  We  averaged 
slightly  over  one  contact  per  minute.  Condi- 
tions were  very  good,  with  openings  to  North 
America  and  Europe  well  into  the  evening 
hours. 

Planning  Your  Own  DXpcdition 

We  hope  you  worked  VP2EOH,  And  we 
invite  you  to  plan  your  DXpedition.  It's  great 
fun,  and  doesn't  cost  much  more  than  a  regu- 
lar vacation  to  the  same  spot.  Being  DX  is  a 
great  experience.  Take  it  from  one  who's 
done  it,  it's  the  vacation  of  a  lifetime!  Many 
details  must  be  covered  in  advance,  of 
course,  so  plan  early  to  insure  a  smooth  DX 
operation. 

We  learned  a  few  other  things  in  the  pro- 
cess that  may  interest  DXers. 

First,  rime  your  calls ,  During  big  pile-ups, 
it's  tough  to  pick  out  calls,  so  wait  a  few 
seconds  before  transmitting  your  call.  We 
found  that  often  the  taii-ender  was  the  only 
one  wc  copied . 

Next,  listen  to  the  DXer's pattern .  Is  each 
contact  just  call  and  report?  Or  is  the  DXer 
collecting  QTHs  and  names?  Note  what's 
going  on  before  transmitting.  Full  calls  or  last 
two  tetters? 
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tf  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller, 

REP-200  REPEATER 

A  premium  repeater  with  autopatch  and  many  versatile  dtmf 
control  features  at  less  than  marry  charge  tor  a  fasre-bones 
repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

Kit  S1095;  w/t  only  $1295! 


.  Available  for  the  2M,  220MHz.  440MHx.  902MHz  bands. 

FCC  typo  accepted  (vhf  and  uhf  commercial  bands). 
.  Rugged  exciter  and  PA,  designed  for  continuous  duty. 

-  Power  output  1  &-18W  {25W  option)  on  2M  or  hi  band;  *5W  on  220MHz;  1QW  on 
uhf  or  902MHz. 

*  Accessory  add-on  PA's  available  with  power  levels  up  to  1 0OW. 

-  Six  courtesy  beep  types,  rnducfrng  two  pleasant,  sequential,  mufthtone  bursts, 

-  AUTOPATCH:  either  open  or  dosed  access.  toll-cali  restrict,  auto-dis«3nnecL 

-  Reverse  Autopatch  two  types:  auto-answer  or  ring  tone  on  the  air. 

-  DTMF  CONTROL  over  45  functions  can  be  controlled  by  loucrHone.  Separate 
4-digrt  control  code  for  each  function,  plus  extra  4-digil  owner  password. 

-  Owner  can  Inhibit  autopatch  or  repeater,  ena&a  either  open-  or  closed-access 
for  repeater  or  autopatch,  and  enable  toJ  caUs.  reverse  patch,  kerchunk  filter, 
site  alarm,  aux  rcvr,  and  other  options,  inducting  two  auxiEary  external  circuits, 

*  The  cwtd  message,  dtmf  command  codes,  and  owner-specified  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  tfie  eprom  at  the  factory. 

*  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  cwierijassword-protected  dtmf  commands. 

-  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

-  Color  coded  leds  Indicate  status  of  all  major  functions. 

-  Welded  partitions  for  exciter,  pa,  receiver,  and  controller,  PEM  nuts  hold 
covers, 

*  3-1/2  inch  aluminum  rack  panel,  finished  in  eggshell  white  and  btack. 

*  Auxiliary  receiver  Input  for  independent  control  or  cross  Unking  repeaters. 

REP-200V  Economy  Repeater  Kit.  As  above,  except  uses  COR-4 
Controller  without  DTMF  control  or  autopatch,  Kit  only  $795. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 


FM  EXCITERS:   kits 
$99.  w/l$1fi9.  21rV  contin- 
uous duty    TCXO&xtal 
oven  options  available. 
FCC  type  accepted  for 
com"/  uhf  &  hi  bends. 

*  TA51tor2M.  150-174, 
220MHz, 

-  TA451  for  uh£ 

•  TA901  for  903  928MHz, 
(O-SWout;  w/t  only) 

-  VHF  &  UHF  AMPLIFIERS. 
For  fm,  sso.  atv.   Outout 
from  10W  to  10QW-  SeveraJ  models,  kits  starting  at  $79. 

FM  RECEIVERS:  kits 5139,  w/t  $189. 

-  R144/R220  FM  RECEIVERS  for  2M. 
150-1 74,  or  220MHz.  GaAs  FET  front 
end,  0.1 5uV  sensitivity!  Both  crystal 
ceramic  if  filters  plus  helical 
resonator  front  end  for  exceptional 
selectivity:  >100dB  at  1 12kHz  (best 
available  anywhere!)  Rotter-proof 
hysteresis  squelch;  ale  tracks  drift 

.  R451  UHF  FM  RCVR4  similar  to 

above 
.  R901  902*928MHz  FM  RCVR. 

Triple-conversion,  GaAs  FET  front  end, 
■  R76  ECONOMY  FM  RCVR  for  6Mr  2MP  22CMHz,  w/o  helical  res.  or 

afc.  Kits  $t  29. 
.  R137  WEATHER  SATELLITE  RCVR  for  137  MHz    Kit  $129,  w/t  $189 


ACCESSORIES 


TO-3  SUBAUDIBLE  TONE 
DECODER  ENCODER  k>  Adjustable 
for  any  tone.  Designed  especially  for 
repeaters,  wfth  remote  control 
activate/deactivate  provisions  M ..$24 


COR-3  REPEATER  CONTROLLER  kit 
Features    adjustable    tail    &    time-out 
timers,  sof  id -state  relay,  courtesy  beep. 
and  local  speaker  amplifier ..„„,. .$40 

CWtD  kit.  Diode  programmed  any  time 
In  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  C0R-3 $59 


COR-4  kit  Complete  COR  and  CWID 
afl  on  one  board  for  easy  constnjctioa 
CMOS  logic  for  low  power  consumption. 
Many  new  features.  EPROM  pro- 
grammed; speciry  call $99 


TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER kit  Full  16  digits,  with  toll-call 
rest  rioter,  programmable.  Can  turn  S 
functions  on/bffr  Great  for  selective  eat- 
ing, tool $79 

AP-3  AUTOPATCH  kit  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  line  remote  control  are  std  .  $79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit  Use  with  above  for  simplex 
operation  using  a  transceiver  .....$39 


MQ-202  FSK  DATA  MODULATOR  k 
Run  up  to  1200  baud  digital  signals 
through    any    fm   transmitter    with    full 
handshakes.      Radio   Bnk   computers, 
telemetry  geaf.  etc „.. , £39 

DE-202  FSK  DEMODULATOR  kit     For 

~$39 
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receive  end  of  link, 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mNz 

FM  Transmitters  and  Receivers.  Inter- 
face  directly  with  most  TNC's      Fast, 

diode-switched  PA1s  output  15  or  50W> 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 

wtre>4tested 

FEATURES: 

■  Very  low  noise:  0.7d9  vhi,  0  8dB  uhf 

*  High  gain:  13-20dB,  depends  on  freq 
-  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  dual -gate  FET 
•Specify  tuning  range:  26-30.   46-56t   1 37-  ISO, 
150-172,  210-230,  400-470,  Ot  8Q0-96QMH? 

LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 


ONLY 


*  GaAs  FET  Preamp  similar  to  LNG, 
except  designed  for  tow  cost  &  small 
size.  Only  5/S"W  *  1-5/B"L  x  3/4"H 
Easily  mounts  in  many  radios. 

*$pecify  tuning  range:  25  35,  35-55,  55HQt 
90-120,  120-150,  150-200.  200-270.  Of  400-500 
MHz. 

LNS-(*) 

IN-LINE  PREAMP 

ONLY  S*S  Hit.  $99  wircdimwi 

*  GaAs  FET  Preamp  with  features  simitar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit 
Use  with  base  or  mobiie  transceiver*  up 
to  25W.  Tower  moulting  brackets  incl 
•Speedy  toning  range  120-175,  200-240,  or 
400-500  MNz. 


HELICAL  RESONATOR 
PREAMPS 

Prearnps  with  3  or  4  section  helical 
resonators  reduce  Inter  mod  &  cross* 
band  Interference  in  critical  applications. 
MODEL  HRG-H,  $49  vhf,  $94  uhf 
"Specify     tuning     range;      142-150,      150-162. 
162-174,  213-233,  420-450,  450  470. 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver  Choice 
of  kit  with  case  &  6NC  jacks,  kit  with  peb 
only,  or  w/t  unit  in  a  case. 
Request  catalog  for  complete  listings 
VHF  input  ranges  avail:  136-138, 
144-146.  145-147,  146-148;  tot  less 
case  $39,  kit  w/case  $59.  w/1  m  case 

ssa 

UHF  Input  ranges  avail:  432-434, 
435-437,  435.5-437.5;  kit  less  case  $49, 
kit  w/case  $89,  w/t  in  case  S99 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.   Models  to 
convert  10M  ssb,  cw,  fm,  etc  to  2M,  432, 
43SP  and  far  atv.  1W  output. 
Kit  only  $79-  PA'S  up  to  4SW  available. 
Request  catalog  for  complete  listings. 


OUR  29TH  YEAW 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Send  S2  for  overseas  air  matt    For  casual  (merest,  check  reactor  service;  allow  3-4  week*. 

Order  by  mail,  fax,  or  phone  (9-12, 1-5  eastern  time) 

Mln.  S3  S&H  Charge  for  first  pound  plus  add)  weight  &  ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  fee). 


m  ironies,  inc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  716-392-9430  -  FAX:  716-392  9420 

Haertronc* *  *  mttiad Miiaak   CrxJingft  "Tr^  Mil  Hum  i,  *w    As  ■r^s***  ■mmwd 
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73  Review 


by  Peter  ff.  Putman  KT2B 


SHF  Systems  Linear  Transverters 

for  1240  and  2304  MHz 


Explore  the  microwave  bands  with  these  easy-to-build  kits. 


Down  East  Microwave 
Box  2310,  RR1 
Troy  ME  04907 
(207)  940^3741 
Price  Class:  S140-S310 


One  of  the  biggest  obstacles  to  increasing 
the  amateur  population  on  our  mi- 
crowave bands  has  been,  and  continues  to 
be,  the  lack  of  ready-made  equipment  at  rea- 
sonable prices.  Several  manufacturers  have 
offered  a  line  of  linear  transmit  and  receive 
converters  (known  as  transverters)  that  are 
ready  to  run  out  of  the  box.  but  at  prices  thai 
may  discourage  newcomers. 

For  those  with  the  technical  know-how,  the 
best  method  has  been  to  "roll  your  own" 
equipment,  either  completely  from  scratch  or 
from  a  kit.  If  you  have  access  to  microwave 
test  equipment,  this  process  isn't  all  that  diffi- 
cult For  those  who  don't,  and  who  possess 
only  a  basic  knowledge  of  microwave  opera- 
tion, it  can  be  an  uphill  battle  all  the  way  with 
all  of  the  precise  assembly  and  alignment  in- 
volved! 

Things  have  changed  considerably  with  the 
advent  of  microwave  monolithic  integrated  cir- 
cuits (MMICs)  over  the  past  few  years.  These 
devices  offer  broadbanded,  no-tune  perform- 
ance with  reasonable  gain  and  noise  figures  at 
affordable  prices.  MMICs  can  be  used  both  as 
low-power  RF  gain  stages  and  as  RF  amplifi- 
ers on  receive,  and  they  are  reasonably  stable 
in  operation. 

SHF  Systems  has  introduced  a  line  of  linear 
transverters  which  make  extensive  use  of 


these  devices,  along  with  etched  microstrip 
circuitry,  As  a  result,  even  the  basic  kit  builder 
can  be  up  and  running  on  several  microwave 
bands  with  a  minimum  of  test  equipment  and 
time.  {Ed.  Note:  Down  East  Microwave  is  the 
sote  distributor  of  the  SHF  Systems  kits.} 

The  SHF  Transverters 

Currently,  SHF  Systems  offers  transverters 
for  002  MHz,  1296  MHz,  2304  MHzt  and 
3456  MHz.  In  each  case,  the  complete  trans- 
verier  consists  of  a  local  oscillator  (LO), 
transmit  upconverter,  and  receive  down- 
converter.  All  three  are  located  on  one  PC 
board  on  the  902  MHz  version,  The  other  three 
use  a  separate  LO  board.  Our  review  versions 
(SHF-1240  and  SHF-2304)  are  very  similar 
in  operation  and  appearance,  although  the 
SHF-2304  transverter  board  is  smaller  in 
size.  Both  use  the  same  LO  circuit,  with  differ- 
ent crystal  frequencies,  and  both  systems  use 
an  intermediate  frequency  (IF)  of  144  MHz, 
making  them  a  natural  for  use  with  2  meter 
multimode  equipment,  and  even  2  meter  FM 
transceivers. 

The  key  to  a  stable  microwave  signal  is  a 
stable  focal  oscillator.  The  SHF-LO  employs  a 
2-stage  circuit  of  BFX89  devices,  functioning 
as  a  crystal  oscillator  and  buffer  amplifier,  A 
series  of  MMICs  and  one  HP2B35  diode  multi- 


Photo  A.  The  SHF- 1240  transverter  board  (1296  MHz), 
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ply  the  signal  into  the  540-580  MHz  range, 
Two  3-stage  bandpass  filters  and  one  low- 
pass  filter  ensure  a  clean  signal  at  the  output. 
An  option  allows  the  user  4  dBm  more  gain 
(required  for  the  2304  input). 

For  1296  operation,  the  LO  signal  is  dou- 
bled by  another  HP2835  diode  into  two  more 
MMICs  and  associated  filters,  resulting  in  an 
LO  injection  frequency  of  1152  MHz,  Both  144 
MHz  IF  ports  are  coupled  to  a  pair  of  Wtlken- 
son  splitters  in  a  "rat  race**  mixer  scheme.  At 
2304  MHz,  operation  is  similar  except  that  the 
4th  harmonic  of  the  LO  is  selected  (21  $0  MHz) 
and  filtered  before  injection  into  the  Wilken- 
son  splitter. 

Actual  TX  and  RX  mixing  is  performed  by  a 
pair  of  HP2835  diodes  on  the  SHF  1240,  while 
a  tiny  diode  pack  of  HP-HSMS2822  diodes  do 
the  trick  at  2304.  In  either  caset  there  are  no 
tuning  adjustments  to  be  made,  only  some 
careful  soldering  when  installing  these 
diodes.  These  mixers  are  quite  sensitive,  as 
only  1  mW  of  energy  at  1 44  MHz  is  required  for 
drive. 

Both  boards  are  completely  symmetrical. 
This  means  that  either  side  of  the  board  can 
be  used  as  a  receive  or  transmit  converter,  or 
that  both  sides  could  be  used  for  the  same 
purpose.  As  in  the  LO,  no  tuning  adjustments 
are  necessary.  Depending  on  the  model  dif- 
ferent MMICs  are  used  as  TX  and  RX  gain 
stages  with  3-pole  bandpass  filters  between 
the  cascaded  gain  stages. 

Although  the  noise  figure  performance  of 
the  MMICs  used  is  quite  good,  a  GaAsFET 
preamplifier  on  the  RX  side  will  yield  notice- 
able improvement.  Typical  power  output  on 
both  boards  is  in  the  range  of  10  mW,  but 
higher  outputs  can  be  obtained  with  more 
drive  and  LO  injection.  The  RX  conversion 
gain  is  typically  20-25  dB,  more  than  enough 
to  drive  the  front  end  of  a  2  meter  multimode 
transceiver. 

Construction 

The  manual  for  the  SHF  LO  states  that  it  can 
be  built  in  under  two  hours.  I  took  just  about 
two  hours  to  be  extra  careful,  since  the  case 
lead  identification  on  the  various  MMICs  can 
be  confusing.  For  the  record,  large  case 
MMICS  (such  as  MSA*O404  types)  have  a  dot 
on  the  output  lead,  and  smaller  MMICs  (such 
as  the  MSA-0685)  have  it  on  the  input  lead. 
Most  cases  of  trouble  with  these  kits  are  a 
result  of  incorrect  lead  positioning. 

You  won't  need  much  test  equipment  to 
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VIDEO  I. D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 

•4  Screens  (2  Hi -res/2  color  bar) 

•  1 2  VDC  Operation 

•Instant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R.  77  -  Findlay.  OH  45840 
(419)422-8206 

ELKTRONICS 


kWPqr 

WQTMTs 


12536  T.H.  77 
Find  lay.  QH  1594Q 

(4itt)  +I2WZ06 


KflBLWB-WBBELi: 


TME  A  GOOD  LOOK  AT  OUR 
GOOD-LOOKING  POWER  SUPPLY 


Tripp  Lite's  New  PR  Series  Power  Supplies  Complement  Your  Equipment 

With  Tripp  Lite's  new  PR  Series  DC  Power  Supplies,  you  get  affordable  good 

looks  that  harmonize  with  your  equipment  for  an  integrated,  professional 

appearance. 

Tripp  Lite  also  makes  a  complete  line  of  Power  Protection  Products  for 

your  microprocessor-based  radios  and  computers,  including  ISOBARr 

Surge  Suppressors,  Line  Conditioners  ^^/*~^\      5wm  0rtols 

and  Battery  Backup  Systems,  ^njl}  ^H^ffE-V 


Chicago,  Illinois  60610-4166 


"THE  POWER  PEOPLE 


312/329-1777 
FAX  312/644  6505 


CIRCLE  S  ON  READER  SERVICE  CAAO 


BULLETIN 


CIRCLE  255  ON  READER  SERVICE  CARD 
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CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At, 

call  or  write  for  special  quote 


When  it  comes  to 
FAST  DELIVERY    HONEST  DEALING  and 
PROMPT  DEPENDABLE  S£  P  V-l-C  I 


We  dc         si  aoue" 


*  * 


&/e£f  ZysoT 


In  1937T  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amaleur  radio  equipment 
m  conjunction  with  his  radio  parts  business  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable     S-E-R-V-l-C-E  '! 

Above  ail,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30. 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 
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SELECTION 


Sl-R-V-I-C-E 


SATISFACTION! 


AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER' 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  Wriic  U<*  Today  For  a  Quote! 
You  II  Find  Us  to  be  Courteous.  Knowledgeable 

and  Honesi 

phone  (605)886-7314 
fax  (605)  886-3444 


AEA 

b&w 

Daiwa 

Palomar 

Alinco 

Belden 

Hustler 

Radio  CallbooK 

Ameritron 

Bencher 

Kantronics 

Ritron 

Amphenol 

Bird 

Kenwood 

Rohn 

Ampire 

Butternut 

Larsen 

Telex/Hygain 

Antenna 

Centurion 

MFJ 

Ten-Tec 

Specialists 

CES 

Mirage/KLM 

UnadillaReyco 

Astron 

Cushcraft 

Mosley 

Yaesu 

STORE  HOURS: 

HkOMOAf  *n  F1I0AT 

ami  uiuiun 

*  1  rJL  (CSTj 


ITIMIOUMTi 


HAH  AND 

TiltPt+OHt 

OftOm 

"WELCOME  0' 

„  .  Thaf''*  our 

bvi-ni  14  1 1 


-£ 

VIS*' 

Write  today  for  our  latest  Bulletin. ''Used  Equipment  List. 


182  N.  Maple 
P.O   Box  73 

Waiertown.  SD  57201 


Get  the  most  of  HF  Mobiling 

Yaesu  FT-747GX 
SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 


check  the  10,  A  simple  VOM  wilt  do, 
as  you  peak  the  crystal  trimmer  for 
current.  This  will  typically  be  in  the 
range  of  200  mA,  and  a  distinct 
peak  will  be  observed.  A600  MHfcor 
higher  frequency  counter  is  handy 
to  verify  the  actual  output  frequency 
white  you  make  this  adjustment.  An 
RF  millivollmeter  can  be  used  to 
measure  actual  LO  levels,  or  a 
diode  probe  and  FETVOM  will  suf- 
fice for  relative  output. 

The  transverter  boards  present 
varying  levels  of  difficulty.  The  SHF 
1240  version  is  assembled  on  G10 
epoxy  board  and  can  be  done  in 
about  one  hour.  The  SHF  2304  uses 
Rogers  Duroid  material,  and  all  of 
the  grounding  holes  for  each  MMIC 
must  be  soldered  from  the  top  to  the 
bottom  ground  plane,  using  copper 
foil  supplied  in  the  kit.  This  adds 
about  30  minutes  to  an  hour  to  the 
job. 

MMIC  installation  is  simple,  I  sug- 
gest cutting  the  leads  prior  to  sol- 
dering, and  watch  those  case  dots! 
Once  the  MMICs  are  soldered  in, 
they  are  very  difficult  to  remove 
without  destroying  them.  Fortunate- 
ly, they  are  also  relatively  inexpen- 
sive ($2-$6,  depending  on  the  mod- 
el), so  you  won't  break  the  bank  if 
you  goof  up. 

Testing  the  transverter  boards 
may  require  nothing  more  than  a 
sensitive  frequency  counter  on 
transmit,  and  another  2304  MHz 
signal  source  on  receive.  Since 


Photo  0.  The  SHF-LO  board. 


Photo  C.  SHF  2401 K  receive  converter  (for  mode  S  receive) 


there's  no  tuning  to  be  done,  the  units  will 
either  work  fine  or  they  won't  work  at  all  when 
powered  upl  The  input  power  level  of  1  mW 
may  be  problematic,  so  the  distributor  (Down 
East  Microwave)  offers  a  PIN-diode  IF  switch 
and  attenuator  kit  as  an  accessory.  This  kit 
can  handle  up  to  3  watts  of  144  MHz  energy, 
depending  on  the  resistors  installed. 

Performance 

Both  transverters  have  worked  very  well 
here  and  in  portable  operations.  I  soldered 
the  LO  to  the  back  of  the  SHF  1240  board 
and  installed  the  combination  in  a  Ra* 
dio  Shack  metal  housing  (CAT*  270-272), 
using  BNG  connectors  for  1296  RX  and  TX 
connections  as  well  as  144  MHz  In/Out.  This 
chassis  also  accommodates  the  PIN  diode 
board.  The  addition  of  a  Down  East  1296 
preamplifier  and  RF  power  module  completes 
the  station,  giving  me  6  watts  output  in  a  small 
package. 

The  2304  MHz  station  was  installed  in  an 
enclosure  sold  by  Down  East  Microwave. 
Again,  the  LO  was  soldered  to  the  back  of  the 
transverter  board.  Since  this  combination  is 
much  smaller,  I  was  able  to  fit  it  and  the  PIN 
diode  board  into  this  enclosure.  SMA  connec- 
tors were  used  at  the  2304  RX  and  TX  connec- 
tions, with  a  BNC  at  1 44  MHz.  Down  East  sells 
an  inexpensive  2304  GaAsFET  preamplifier 
kit  using  an  Avantek  ATF101 35  device  which 
was  also  added.  A  pair  of  Frontier  Microwave 
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Photo  0.  The  SHF  1240  complete  transverter. 

gain  stages  brought  the  output  up  to  2  watts. 

I've  used  the  1 296  station  twice  from  moun- 
taintops  and  it  has  been  extremely  reli- 
able over  a  range  of  battery  voltages,  work- 
ing down  into  the  1 1 .5  volt  level  without  diffi- 
culty. Although  the  PIN  diode  board  offers  a 
MMIC  IF  post-amplifier  stage  as  an  option,  I 
found  rt  to  be  unnecessary  when  used  with  a 
Yaesu  FT-290RII  transceiver.  Due  to  toler- 
ances in  the  LO  crystal  used,  however,  my 


actual  1296  frequency  was  off  by 
about  -8  kHz  from  what  was  dis- 
played. 

On  2304,  the  displayed  frequen- 
cy was  much  closer,  reading  low  by 
5  kHz.  Since  the  2  watt  gain  block 
needs  24  VDCt  I  use  a  dual  power 
supply  system  in  the  base  station.  A 
surplus  Microwave  Associates  24 
VDC  SMA  relay  is  also  powered  by 
this  system.  When  portable,  1  use 
only  the  first  gain  stage  which 
needs  12  VDC  and  develops  about 
300  mW  output,  more  than  enough 
power  when  mountaintopping  with 
a  45  element  loop  yagi. 

Other  Observations 

I  can  honestly  say  that  these  are 
the  easiest  microwave  kits  I've  ever 
assembled.  They  both  worked  right 
off  the  bat,  although  the  2304  MHz 
unit  exhibited  some  instability  in  the 
MSA0885  TX  output  stage.  This  is 
due  to  a  downgrading  by  Avantek  of 
this  device  from  " unconditional ly 
stable"  to  "conditionally  stable"  at 
this  frequency.  Repositioning  a  re- 
sistor lead  to  function  as  a  choke 
cured  the  problem. 

As  with  any  microwave  equip- 
ment, you'll  be  working  with  some 
very  small  components,  especially 
the  chip  capacitors  and  diode 
packs.  I  suggest  using  a  well-lit 
work  area  and  placing  sheets  of 
white  typewriter  paper  under  the 
components  to  locate  them  quickly. 
Doubling  over  a  strip  of  masking 
tape  on  paper  and  sticking  the  parts  to  it  until 
needed  works  very  well 

The  documentation  for  these  kits  is  con- 
stantly being  upgraded.  For  1296,  it  rates  a 
B  +  t  and  is  suitable  for  the  builder  with  basic 
kit-building  experience.  Having  a  knowledge- 
able ham  friend  is  a  plus.  For  2304,  \  give  the 
documentation  a  C-  as  it  had  several  errors 
on  a  hand-drawn  pictorial  diagram  and 
showed  two  resistors  connected  to  the  wrong 
leads  on  MMICs,  Unlike  the  1 296  kit,  no  sche- 
matics are  shown. 

Bill  Olson  of  Down  East  Microwave  has 
made  every  effort  to  ensure  that  buyers  of 
these  kits  get  the  correct  information  when 
questions  do  arise— even  to  the  extent  of  ship- 
ping some  extra  parts  gratis,  so  "factory  sup- 
port" rates  an  A  -k  Thanks,  Bill! 

To  summarize,  both  kits  represent  a  low- 
cost,  low-risk  way  to  become  active  on  mi- 
crowave frequencies.  And  you'll  have  the 
added  benefit  of  learning  a  few  things  about 
microstrip  and  surface-mount  construction 
techniques  along  the  way. 

The  SHF-1240  complete  kit,  including  TX/ 
RX  converter  and  LO  board,  is  priced  at  $1 39; 
the  assembled  board  is  $179;  the  transverter 
in  an  enclosure  with  a  PIN  diode  IF  switch  is 
$225-  The  SHF-2304  complete  kit,  including 
TX/RX  converter  and  LO  board,  ts  $195;  the 
assembled  board  $235;  complete  transverter 
in  an  enclosure  with  a  PIN  diode  IF  switch  ts 
$310. 


Eureka! 


We  just  struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59,95,  Our  DTD-1  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reset.  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs,  Why  carry  that  heavy 
gear  when  its  size  is  only  L25  x  2.0  x  A  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty 

Instead  of  sifting  through  the  field... search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59.95  each 


COMMUNICATIONS 
SPECIALISTS 

426  W.  Taft  Ave.,  Orange,  CA  92665-4296 
Local  ( 7 14)  998-302 !  •  FAX  (7 14)  974-3420 

Entire  U.S.A.  1-800-854-0547 
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CIRCLE  10  ON  READER  SERVICE  CARD 


HOW  TO  ENTER 


Visit  your  local  participating  amateur  radio  dealer  and  fill  out 
an  Official  Entry  Survey,  Only  one  entry  per  month  per  person. 
Duplicate  entries  will  be  disqualified. 

Once  every  month,  we  will  pick  S  names  from  every  partici- 
pating retail  outlet.  *  One  of  these  lucky  hams  will  receive  that 
month's  prize  package,  but  alJ  of  them  will  be  entered  in  the 
Grand  Prize  Drawing,  to  be  held  in  April  199 1  ♦ 

Visit  you  local  retailer  every  month  to  check  if  your  name  is 
on  the  Ham  It  Up!  Tote  Board,  which  lists  all  the  Grand  Prize 
entrants  from  that  store.  While  you're  there,  fill  out  the  next 
month's  Official  Entry  Survey.  Remember,  you  can  enter  once 
every  month,  You  get  six  chances  to  win  a  fabulous  prize 
package  and  six  chances  to  be  included  in  the  Grand  Prize 
Drawing! 

After  we've  given  away  ail  of  the  monthly  prize  packages, 
we'll  take  the  Grand  Prize  Drawing  entries  (30  from  each  par- 
ticipating retailer)  and  give  away  over  $3G\0G0  worth  of  great 
ham  gear, 

*  If  you  irr  uiuMe  co  ctirrf  ji  i  Local  HftfjJcr,  vuu  mav  obtain  an  Official  Entry  Survey  by 
■vrnding  an  SJLSjt,  to  !Urt*  ll  I  p'  Sweepstake*,  ***  \maieur  Radio  Today.  Fares*  Road. 
Hancock.  NH  0M49  Return  the  entry  survey  to  the  frame  address,  and  you  will  be  entered 
through  I'ncte  Wayne  s  Bmikshelf 

This  Month's  Prize  Package 
is  worth  over  $1,000.00! 

If  yoiTre  this  month's  winner,  you'll  receive  an  MFJ  Prize  Package, 

including: 

MFJ-422B  Keyer/PaddLe  Combination 

MFJ -8 16  HF  SWR/Wattmeter 

MFJ-1G8B  Dual  clock 

MFJ-30  Golden  Classics  of  Yesterday  by  David  Ingram  K4TWJ 

MFJ-32  Packet  Radio  is  Made  Easy  by  Buck  Rogers  K4ABT 

MFJ-35  The  Wonderful  World  of  Ham  Radio 

by  Richard  Skilnik  KB4LCS 
MFJ- 1281  Easy  DX  Software  (IBM  compatable) 
MFJ- 1286  Gray  Line  DX  Advantage  software  (IBM  compatable) 

Plus,  the  AEA  Isoloop  HF  Antenna 

You'll  also  receive  these  great  prizes. . . 

A  custom  QSL  order  from  Chester  QSL  Cards  (a  $250  value) 
Antenna  Specialists  glass  mounted  2  meter  antenna 
GGTE  Morse  Tutor  software 
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Chester  QSL  Cards 
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NAD1LLA  ANTENNA 
ANUFACTURINGCO. 
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Number  1 1  on  your  Feedback  card 


Hams  with  class 


Carole  Perry  WB2MGP 

Media  Mentors,  inc. 

PO.  Bom  131646 

Staten  Island  NY  1 03 1 3-0006 

Lights,  Camera,  ATV 

On©  of  the  fun  things  about  being  an 
instructor  of  an  amateur  radio  class  is 
that  you  can  never  run  out  of  exciting 
and  informative  demonstrations  to 
bring  into  the  classroom,  The  "spar- 
Kle"  component  (see  me  October  1990 
,kHams  with  Class")  of  your  program  is 
what  wilt  have  your  students  remem- 
bering the  course  years  after  they've 
completed  it. 

Since  many  youngsters  today  are 
overstimutated  and  underworked, 
they've  got  to  be  approached  with 
something  of  obvious  benefit  to  them 
right  off  Ihe  bat.  Remember  always 
that  the  way  the  instructor  presents  the 


posed  to  amateur  radio  in  a  fun  way 

When  the  big  day  came,  we  weren't 
disappointed.  John  WA2QYX.  Mike 
KB2EGQ.  Danny  N2EHN,  Lee 
WA2JWR,  and  12-year^oid  Walter 
KB2I02  provided  us  witfi  an  outstand- 
ing experience,  John,  Miker  and  Danny 
interacted  with  the  children  in  a  thor- 
oughly professional  and  we  1 1  -coord  i- 
naled  manner,  Their  own  obvious  en- 
joyment and  expertise  with  this  media 
came  through  loud  and  clear  Even 
passers  by  on  the  street  were  im- 
pressed with  the  way  the  event  was 
being  handled.  Lee  and  Walter  worked 
behind  the  scenes  to  make  sure  every- 
thing went  smoothly. 

The  children  not  only  learned  about 
how  enjoyable  ATV  can  be.  but  also 
about  how  lemfic  it  is  that  hams  can 
rely  on  each  other  for  help,  resources, 
and  fun 


Photo  A,  John,  Dan,  and  Mike  setting  up  the  van  with  ATV  equipment  for  the  demo 
at LS,  #72  in  Staten  island,  New  York, 


topic  is  of  critical  importance.  Children 
are  the  best  at  reacting  to  a  teacher's 
sense  of  excitement.  If  you  are  gen- 
uinely enthusiastic  aboul  your  presen- 
tation, you'll  have  them  at  complete 
attention,  anticipating  something  spe- 
cial. Don't  disappoint  them.  Hit  them 
right  up  front  with  what's  in  it  for  them. 
Recently,  I  set  the  stage  lot  a  demon- 
stration of  amateur  TV  at  my  school, 
The  children  in  my  6th.  7iht  and  8th 
grade  ham  radio  classes  have  often 
heard  members  of  the  Bayonne  Emer- 
gency Management  Amateur  Radio 
Club  on  Ihe  air  discussing  ATV,  They 
were  looking  forward  to  the  morning 
when  my  fellow  club  members  would 
be  arriving  to  set  up  an  ATV  demon- 
stration in  our  school  auditorium, 

Plenty  of  Participation 

Filled  with  anticipation,  my  students 
quickty  spread  the  word  to  their  other 
schoolmates  and  teachers  Before  I 
knew  it,  I  had  several  requests  from 
other  staff  members  to  bring  iheir 
classes  to  Ihe  auditorium  to  see  the 
demonstration.  Of  course.  1  arranged 
for  the  additional  seating  and  enjoyed 
the  idea  of  non-ham  students  being  ex- 


John  and  Mike  KB2GVJ,  his  son, 
submitted  the  following  write-up  to  me, 
Mike  is  1 4  years-old,  and  he  has  been  a 
ham  for  two  years.  He  loves  going 
along  with  his  dad  and  ihe  others 
whenever  he  can  to  help  demonstrate 
ATV. 

John  AnzJvino  WA2QYX  s  Report 

A  television  appearance  can  bring 
out  the  "nam"'  in  ait  of  us.  Imagine 
what  fun  it  was  to  iet  a  group  of  6th,  7th. 
and  8th  grade  students  get  into  the  ac- 
tion On  October  15  several  members 
Of  the  Bayonne  Emergency  Manage- 
ment Amateur  Radio  Club,  BEMARC* 
demonstrated  the  ATV  mode  of  ama- 
teur radio  to  the  students  of  Staten  is- 
land intermediate  School  #72.  Six  club 
members  participated  in  the  itve  TV 
demo,  complete  with  a  tufty  equipped 
moWte  van  and  a  small  downconvener 
connected  to  a  large-screen  TV  set  in 
the  school  auditorium 

Preparation  began  eariy  m  the  morn- 
ing, when  John  WA2QYX,  Mike 
KB2EQO,  and  Danny  N2EHN  met  for 
coffee  near  the  school.  The  other  two 
club  participants,  Lee  WA2JWR  and 
his  12-year-old  son,  Walter  KB21GZ, 


Photo  8.  Mike  KB2EQQ  stands  at  the  back  of  the  class  to  watch  the  ATV  demon- 
stration from  the  viewpoint  of  the  kids. 


met  them  at  the  school  at  8  a.m.  The 
camera  equipment,  a  basic  cam* 
corder,  was  set  on  a  tripod  in  front  of 
the  school.  The  antenna  was  a  simple 
440  MHz  vertical  The  output  of  the 
camcorder  was  fed  into  a  smalt  tO-watt 
A  TV  transmitter,  and  we  were  ready  to 
goiA  mobile  440  MHz  vertical  antenna 
was  connected  to  the  downconverter 
inside  the  school  auditorium,  and  the 
output  was  displayed  on  the  school's 
large-screen  TV  set. 

As  the  students  watched  live  TV  pic- 
tures transmitted  via  amateur  radio, 
the  club  members  explained  how  easy 
ft  is  to  have  fun  with  your  own  TV  sta- 
tion Imagme  sharing  five  television 
pictures  all  summer  long  with  your 
friends  ait  over  town:  doing  homework 
together  on  two-way  television;  sharing 
videotapes  of  your  vacation:  snowmg 
each  other  your  gifts  during  the  holiday 
vacation;  or  putting  your  parents, 
brothers,  sisters,  and  the  family  pet  on 
your  own  TV  show! 

During  the  demonstration,  several 
people  walking  by  on  the  street  were 
put  on  television.  Most  stopped  to  say 
hello  to  the  students,  and  all  were  im- 
pressed with  the  idea  of  personal  tele- 
vision. The  next  step  was  to  put  some 
teachers  on  the  screen.  We  asked  one 
teacher,  who  teaches  a  drama  class,  to 


come  outside  and  become  a  star  on 
amateur  television.  She  saw  an  imme- 
diate advantage  in  ATV  for  her  stu- 
dents, Perhaps  we  have  another 
prospective  ham  at  LB.  #72< 

Finally,  we  took  several  students 
outside  and  made  them  ATV  stars.  The 
creativity  of  Ihe  students  came  out  in 
full  force.  A  group  of  three  students 
said  hello  to  their  classmates  and  told 
us  what  they  would  do  with  their  own 
amateur  TV  station.  Among  the  second 
group  of  student  A  TV  stars  was  a  bud* 
ding  comic  who  made  the  auditorium 
laugh  with  his  antics  and  tunny  faces 
When  the  bell  rang,  signaling  the  end 
of  the  class  period,  many  students 
were  disappointed;  they  wanted  more 
ATV  action.  After  the  demonstration, 
many  students  asked  for  information 
on  how  to  get  their  own  amateur  radio 
license.  Their  teachers  explained  the 
schooi  program,  and  the  members  of 
BEMARC  promised  to  return  for  anoth- 
er television  event 

When  the  BEMARC  mobile  TV  crow 
arrives  at  a  club  meeting  site,  we  usual- 
ly park  the  van  in  a  nearby  parking  lot 
or  other  interesting  location.  If  possi- 
bter  we  park  on  a  busy  heat  street  and 
capture  people  shopping  and  the  color- 
ful scenes  tn  the  small  store  windows. 
Mike  KB2EQQ  sets  up  inside  the  dub. 


Photo  C,  One  of  the  children  couldn  1  resist  the  opportunity  to  '  'ham  it  up"  on  TV 
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He  shows  all  the  equipment  used  for 
ATV,  and  removes  the  covers  on  the 
units  to  explain  the  function  of  each 
board. 

We  use  NTs  on  simplex  for  audio 
between  the  mobile  van  and  the  club 
meeting  room.  This  way,  any  ciub 
member  who  has  a  question  for  the 
outside  crew  can  see  the  mobile  mem- 
ber answering  over  the  TV,  Futl  duplex 
is  possible  in  that  manner. 

The  demonstration  starts  with  the 
video  tape  transmitted  from  the  cam- 
corder in  the  mobile  van.  Next  we 
switch  to  five  action  and  show  ail  the 
outdoor  scenes  in  the  area.  Before  we 
complete  our  demonstration,  we  usual- 
ly ask  some  of  the  dub  members  to 
come  outside  and  we  transmit  their 
picture  back  to  the  club. 

Since  December  7989,  our  dub  has 
completed  14  demonstrations.  Wave 
recefved  many  comments  about  our 
ATV  actmty.  and  several  more  hams 
have  purchased  ATV  equipment  in  our 
area. 

ft  your  club  is  located  in  the  New 
York  City/Northern  New  Jersey  area, 
and  you  would  like  the  BEMARC  ATV 
road  showr  contact  our  ciub  president 
Mike  KB2EQQ. 

A  Coming  Attraction 
Any  instructor  who  is  searching  for 


an  innovative  and  exciting  demonstra- 
tion for  the  classroom  should  consider 
an  ATV  event.  Most  schools  and  clubs 
today  have  access  to  standard  video 
equipment,  A  basic  ATV  station  con* 
sists  simply  of  an  ATV  transceiver,  an 
antenna,  a  TV  camcorder,  a  monitor, 
and  a  VCR.  \l  you  don't  have  the  equip- 
ment yourself  right  now,  you  can  make 
your  desire  for  a  presentation  be 
known  to  your  local  radio  clubs.  Some 
ham  will  know  of  another  ham  who  is 
involved  in  ATV,  You'll  probably  be  de- 
lighted with  the  response  you  get.  I 
know  you'll  be  delighted  with  the  reac- 
tion you II  pet  from  your  audience  of 
students,  Amateur  TV  is  a  fun  way  lo 
motivate  prospective  hams  and  to  cap- 
ture people's  attention. 

As  a  result  of  the  wonderful  presen- 
tation at  our  school,  five  more  students 
had  their  programs  changed  so  that 
they  could  be  in  the  ham  radio  class.  I 
certainty  became  convinced  of  ihe  val- 
ue of  adding  ATV  to  my  curriculum. 
Only  a  few  weeks  after  the  initial  ATV 
demo,  our  school  is  well  on  its  way  to 
having  its  own  TV  station.  Thanks  to 
the  generosity  of  AEA  and  Mike  Lam b, 
and  the  help  of  local  hams,  we  expect 
to  be  on  the  air,  seen  as  well  as  heard, 
very  soon. 

Give  it  a  try  and  let  me  know  what 
results  you  get. 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

(§) ^  Only 

$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 
in  ATV.  .W60RG 

With  our  all  in  one  box  TC7(M  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air. .it's  that  easy! 

TC70-1  has  >1  watt  p.e.p,  with  one  xtal  on  439.25,  434.0 
or  426.25  MHz,  runs  on  1 2-1 4  Vdc  @  .5A,  and  hot  GaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
eh3,  Shielded  cabinet  only  7x7x2.5*.  Transmitters  sold 
only  to  licensed  amateurs,  tor  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(818)  447-4565  m-f  Bam-5:30pm  psl. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (WeORG) 
Maryann '.WB6ysr---- 


BATTERIES  "R"  US  . . . 


You've  bought  our  replacement  batteries  before.,. 
NOW  YOU  CAN  BUY  DIRECT  FROM  US.  THE  MANUFACTURER! 


CM2,  PB2 
CMS,  PBS 


ICOM 

7.2v  h  500  MAH 
10.8v  @  500  MAH 


NEW  fCOM 

CONVERTIBLE  BATTERY 

8  Ceils— Alkaline 
or  NICAD  Holder 
Complete  with  (8) 
Alkaline  Batteries 

$26.* 


SUPER 

13.2v  @  1200  MAH      $63,95 
BS        9.6v  0  1200  MAH      $59,95 

(base  charge  only-rr  longer) 

tCOM  CHARGERS  AVAILABLE 


BP-7 

13.2V  @500M  AH 

1&2v  @  6WJMAM 
$64,95 

BN 

8.4v@8QOMAH 

$61.95 

8.4v@1000MAH 

$64,95 


10%  OFF 
ALL 

KENWOOD 

Replacement 

Battery  Packs 

Call  Now! 

FEBRUARY  ONLY 

Look  for  March's 

Special  of  the  Month 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  Specifications 

INTRODUCTORY  OFFER1 

KENWOOD  INSERTS 

PB-25^$20  00,  PB-21-$13  75 

PB^26— $2000 

ICOM  INSERTS 

BP~5— $23-00  BP-3—$17,45. 

BP-7.  BP-8 


MasterCard  and  Visa 
cards  accepted.  NYS  § 
residents  add  BT4% 
sales  tax  Add  S3  50 
for  postage  and 
handling. 


Prices  subject  to  change  without  notice 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE, 


MADE  IN 

THEU.S-A 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  ■  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX;  (718)  461-1978 
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Pour  an 

Antenna  for  X-Band 

20-20  vision  for  your  microwave  system! 


Number  1 2  on  your  Feedback  card 


by  John  M.  Franke  WA4WDL 


Ever  heard  of  anyone  pouring  an  anten- 
na? This  idea  isn't  as  silly  as  it  sounds^ 
and  it's  quite  easy. 

What  I  am  referring  to  is  casting  lenses— 
microwave  lenses.  It  turns  out  that  optical 
lenses  above  3  GHz  actually  help  correct 
aberrations  in  the  wavefront  coming  out  of  a 
horn  antenna,  thereby  reducing  sidelobes.  A 
lens  collects  and  colli  mates  the  energy  com- 
ing out  of  the  horn  which  results  in  an  in- 
crease in  gain, 

Some  time  ago,  Bill  Hoisington  KICLL 
described  a  simple  X-band  (10  GHz)  crystal 
set  using  a  I N23  detector  and  a  hemisphere  of 
wax  as  the  antenna,  (Sec  "The  World  of 
X-Band"  by  Bill  Hoisington  KICLL,  73, 
March  1975.)  He  cast  ordinary  kitchen 
paraffin  to  make  several  short  focal  length 
lenses  about  0.64cm  and  12.7cm  in  diameter. 
Paraffin  is  not  optically  transparent,  but  mi- 
crowaves do  not  know  that.  The  wax  is  very 
clear  to  microwave  energy.  Also,  the  lens 
surface  does  not  have  to  be  optically  smooth. 
As  long  as  the  imperfections  are  less  than  an 
eighth  wavelength  (0.142  inches),  there 
should  not  be  any  noticeable  effects.  Lenses 
are  much  more  tolerant  of  surface  errors  than 
are  reflector  or  "dish*  antennas,  A  surface 
error  on  a  reflector  is  doubled  upon  reflec- 
tion, For  example,  atenth-wavebumpordent 
produces  a  fifth -wave  distortion  in  the  wave- 
front,  A  microwave  lens  with  an  index  of 
refraction  of  L5  and  having  a  tenth-wave 
bump  or  dent  produces  a  wavefront  distortion 
of  one-tenth  times  1 .5  minus  1 ,  or  one  twenti- 
eth wave,  In  other  words*  the  distortion  is  less 
than  the  physical  defect. 

Designing  and  Building  the  Lens 

I  can't  go  into  detailed  lens  design,  but  I 
can  relate  some  personal  experience  in  cast- 
ing  tenses.  After  all,  most  of  us  started  in 
microwaves  by  using  dish  or  horn  antennas 
we  found  through  surplus  sales  or  ham- 
fests.  Then,  as  special  needs  arose,  we  de- 
signed and  constructed  custom  antennas.  The 
majority  of  dish  and  horn  antennas  used  by 
amateurs  fall  into  the  found  or  purchased 
category.  Few  of  us  actually  build  them,  I 
have  built  a  couple  of  special  purpose  dishes, 
but  will  opt  for  an  already-built  one  any 
chance  I  get— I'm  basically  lazy,  (See  "'The 
Amazing  Cylindrabola1  by  John  M-  Franke 
WA4WDL,  7i,  September  1983.) 

Several  years  ago  I  came  across  a  large 
glass  lens  at  an  antique  flea  market.  I've  been 
keeping  it  for  use  as  an  optical  receiver  anien- 


CLA55  LE*S 


BRASS  "IMG 
PLASTER 

TAPE   SEAL 


Figure  L  Forming  the  plaster  mold. 


TAPE   QAM 

PLASTER 
BRASS  PrmG 


Figure  2.  Casting  the  replica  lens. 


MCTAL   SLEEVE 


FELT  TIP  PEN 


Figure  3.  Marking  the  cast  lens/or  edging. 
Note  that  the  marking  sleeve  or  cylinder  must 
be  perpendicular  to  this  rear  surface  of  the 
lens. 


-1/4  in.  ACRYLIC 
PLATE 


-CAST  LENS 


MOUNTING  HOLES 
14* 


Figure  4.  Cast  lens  epoxied  to  acrylic  support 
plate, 

na.  It  is  6  inches  in  diameter,  about  1 W  inches 
thick,  and  quite  heavy.  It  has  a  focal  length  of 
about  6  inches.  The  lens  is  flat  on  one  surface 
and  convex  on  the  other,  so  it  is  known  as  a 
"planoconvex/*  Such  a  large  fat  lens  is  poor 
for  optical  imaging,  but  it's  a  great  light  col- 
lector. However,  I  needed  two  antennas.  So, 
I  decided  to  try  to  cast  epoxy  resin  replicas  of 
die  glass  lens. 


In  my  junk  box  I  found  a  couple  of  brass 
rings  6  inches  in  diameter  and  2  inches  tail.  If 
I  had  not  had  the  rings,  I  could  have  made 
suitable  rings  or  sleeves  by  forming  strips  of 
aluminum  flashing  into  a  band  and  taping  it  to 
hold  its  shape.  I  placed  the  glass  lens  on  the 
first  ring,  curved  surface  down,  then  taped 
the  glass  to  the  metal  edge  with  plastic  electri- 
cal tape,  forming  a  watertight  seal.  (See  Fig- 
ure I.) 

Next,  I  mixed  plaster,  poured  it  into  the 
mold,  and  let  it  harden  for  several  hours.  (Sec 
Figure  2.)  Once  the  plaster  had  hardened,  I 
removed  the  tape,  separated  the  glass  lens 
from  the  first  ring,  and  taped  it  to  the  second 
ring.  Then  I  poured  the  second  mold  and  let  it 
harden,  (I  let  both  plaster  castings  dry  thor- 
oughly for  two  days  before  doing  any  more 
work.) 

In  Photo  A  you  can  see  several  screws 
protruding  through  the  sides  of  the  brass 
rings  into  the  plaster.  The  screws  are  there  to 
plug  existing  threaded  holes  in  the  rings. 
They  have  no  other  real  function,  but  they 
may  be  helpful  in  holding  the  ring  and  plaster 
mold  together. 

Once  the  plaster  had  dried,  it  was  time  to 
cast  the  lenses,  One  mold  would  have  been 
sufficient,  but  I  wanted  to  mix  the  epoxy  resin 
only  once.  So,  I  made  two  molds  to  have 
added  assurance  against  having  to  throw  out 
the  mixed  resin  if  I  dropped  or  chipped  a  mold 
after  the  resin  was  mixed.  I  placed  the  molds 
on  a  level  surface  with  their  smooth  cast  sur- 
faces up.  (If  the  molds  are  not  level,  the  rear 
surfaces  of  the  lenses  will  be  wedged  J  A  strip 
of  plastic  electrical  tape  was  used  to  form  a 
straight  wall  lip  at  the  top  of  each  mold.  I 
mixed  the  hobby  casting  resin  using  the  least 
amount  of  catalyst  recommended.  This 
lengthens  the  curing  time,  but  reduces  the 
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Figure  5.  Completed  antenna  mounted  in  a 
6-inch  cube  utility  box. 
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1691  MHz  Weather  Satellite  System 

Spectrum  International,  Inc.  is  pleased  to  announce  their 
appointment  as  North  American  and  International  distributor  of 
Time-Step  Electronic's  Weather  Satellite  Receiving  System. 


This  high  quality,  low  cost  system  consists  of: 


1691  MHz  GaAs  FET  Pre-ampL 
1691  MHz  Receiver 
Decoder  Board  &  Software 


model  TS-1 691 -P.  Amp 
model  TS-1 691 -Recvr 
model  TS-VGA-SAT3 


$175 
$450 
$300 


Also  available  to  complete  the  system  are: 

Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors.  model  1 691 -coax  ass'y 

1 691  MHz  Loop-Yagi  Antenna  model  1 691-LY(N) 

1 691  MHz  Loop-Yagi  Extension  model  1 691  -LYOCTN 

PC-SAT  System  (all  the  above  items) 

Demonstration  Disc  (18M-PC  VGA  compatible) 
of  signals  recorded  from  PC-SAT  system. 

Shipping:    FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


$  45 
$  92 
S    75 

$1100 


$    s 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1084-S 
Concord,  Mass.  01742,  U.S.A. 
Phone:(508)263-2145 


CIRCLE  1S1  ON  READER  SERVICE  CARD 


FCSW^$99j00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in- 
structions and  frequency  lists  needed  to  allow 
you  10  receive  a  vast  variety  of  digital  broad- 
casts transmitted  over  shortwave  radio  with 
any  IBM  PC  or  Compatible  computer,  The 
product  consists  of: 
Demodulator 

DigJt.ii  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FEC  (forward  Error  Correcting 
Coda),  SELCAL  (Selective  calling  transmis- 
sions), and  NAVTEX. 

ADVANCED  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentation 

Auto  Calibration  and  Code  Recognition 

Continously  Tunable  Filter  Frequencies 

Variable  Shift 

Adjustable  CW  Fitter  Sensitivity 

Farnswortn  Code  Compatibility 

Unattended  Capture  and  Printing 


GO  WITH  THE  WORLD  LEADER! 

The  WB20PA  LogMaster 

HF  Logging  System 


Software  Systems  Consulting 
150  Avendia  Cabrillo  "C" 
San  Clemente,  CA  92672 

(714)498-5784 


Now  K1EA  Compatible! 

■Un parallelled  Log  Statistics. 
•Auto  QSO  Alert  Indicator. 

•Auto  Beam  Headings. 

•Auto  Country,  Prefix,  and  Zone  Selections. 

•Print  Log  Sheets,  QSL  Cards,  and  QSL  Labels 

•Dual  Clock  Calendar, 

•User  Configurable. 

•Search  and  Sorl  on  Call  Sign,  Date  Prefix, 

Country,  State,  CQ  Zone,  ITU  Zone,  or  User 

Defined  Fields. 
•IBM  Compatible, 
•AND  MUCH,  MUCH  MOREM! 

Just  S59.95  (Plus  S2.00  P&  H)  Complete. 

f .\Vw  Jersey  Reside ntt  Ptease  Include  Sales  Taxi 

30  Day  Money  Back  Guarantee 
FREE  DEMO  DISK  include cuiafpitu 
Send  Call  and  Disk  Size  (5.25  or  3.51  to: 
Sensible  Solutions 

P.O.  Bon  474 

Middletown,  New  Jersey  07748 

(20 1)  495-5066 
"Professional  Softuwre  Far  The  Radio  Amateur" 


Duplexer  w/Coo* 
P0WIR:  146MHz  800  worn 
M6MK7  500  wsm 


CONNECTOR  OUTPUT:  N-type 
146MHz  INPUT:  UHF 
446MHz  INPUT:  N  type 

■  CF~4?60i  0-4?  6QK 

Ouplexer  w/o  Coax 
POWER:  SameosCF  416 

CONNECTOR  OUTPUT:  UHF 
146MHz  INPUT:  UHF 
I  MODE  446  INPUT:  N  type 
K  MODEL  446  INPUT:  UHF 


Call  For  Your  Nearest 
Dealer  Or  Catalog 

1  [BOO]  9B2-2B11 

NCG  Companies 

1275  NotTH  Grave  Street 

Anaheim,  CA  92806 

(714)  630-4S41/FAX  (714)  630-7024 


N-C5    CO 


NCG 


CIRCLE  244  ON  READER  SERVICE  CARD 


CIRCLE  95  ON  READER  SERVICE  CARD 


CIRCLE  237  ON  READER  SERVICE  CARD 


chances  of  uneven  curing  and 
cracking  due  to  rapid  heat  build* 
up.  Next,  I  poured  [tie  resin  and 
allowed  it  to  cure  overnight.  The 
curing  site  should  be  outside  to 
eliminate  any  problems  with  the 
smellv  fumes, 

m 

The  next  day,  1  separated  the  casl 
lenses  from  their  molds.  The  molds 
survived  mid  could  be  used  again. 
The  edges  of  the  lenses  were  rough 
and  chipped,  so  I  decided  to  trim  or 
"edge"  the  lenses.  I  used  a  cylin- 
der with  an  outside  diameter  of  5 
inches— the  hood  from  an  old  oscil- 
loscope—to mark  the  lenses.  (See 
Figure  3.)  The  actual  edging  was 
done  with  a  disk  sander  and  only 
took  a  couple  of  minutes  for  each 
lens.  After  the  edging,  the  next  task 
was  to  mount  the  lenses.  Normally, 
lenses  are  mounted  in  a  finely-ma- 
chined barrel  with  a  threaded  re- 
taining ring.  I  can  operate  a  lathe 
and  chase  threads,  bm  let's  be  rea- 
sonable! Instead,  I  epoxied  a  5%h~ 
inch-square  piece  of  '4 -inch 
acrylic  to  the  flat  surface  of  each  of 
the  cpox>  lenses.  (See  Figure  4.) 
Then  I  drilled  four  mounting  holes 
in  each  acrylic  square. 

Light  sanding  of  each  lens,  fol- 
lowed by  a  couple  of  coats  of  clear 
acrylic  spray*  finished  the  lenses. 
The  sanding  is  for  two  reasons. 
First,  although  the  lenses  are  of 
poor  optical  quality,  they  can  still 
produce  a  very  hot  spot  when 
aimed  at  the  sun,  unless  their  sur- 
faces receive  a  ground  scattering 
finish.  Second,  they  look  belter 
with  an  even,  frosted  appearance. 

Testing  the  Lens 

One  nice  thing  about  small  aper- 
ture microwave  antennas  is  that 
you  can  set  up  a  test  range  in  a  short 
distance.  For  example,  with  a 
small  horn  source  antenna  and  the 
cast  lenses,  a  distance  of  20  feet  is 
more  than  adequate.  For  a  source. ! 
used  a  surplus  2K25  klystron  that 
had  its  cavity  stretched  to  operate 
on  10.4  GHz.  (See  "A  Complete 
X-Band  Transmitter"  by  Stirling 
M,  Olberg  W1SNN,  73,  August 
1978.)  People  may  shun  vacuum 
tubes ♦  but  I  can  only  respect  a  tube 
that,  like  me,  is  over  40  years  old  and  still 
working,  Besides,  have  you  priced  a  Gunn 
diode  lately?  I  would  very  much  tike  to  hear 
from  anyone  with  a  supply  of  Sol  fan  Gunn 
diode  units-  Anyway,  the  2K25  puts  out 
about  25mW  when  used  with  an  old  surplus 
klystron  power  supply  thai  I  got  at  a  ham- 
fest  many  years  ago.  The  receiving  portion 
of  my  antenna  range  is  a  0-40  dB  attenua- 
tor and  a  tunable  detector  mount.  For  meter- 
ing, I  now  use  a  circuit  published  by  Chuck 
Houghton  WB6IGP.  (See  "Microwave  Test 
Equipment  for  10  GHz"  by  Chuck  L. 
Houghton  WB6IGP,  73 ,  October  1988)  I  did 

50    73  Amateur  Radio  Today  *  February,  1991 


Photo  A.  Original  glass  lens  and  plaster  mold. 


Phoio  B.  Cast  lens  epoxied  to  acrylic  plate  and  lens  mounting  plate. 


Photo  C.  Mounted  lens,  mounted  horn  and  complete  antenna 


have  to  reverse  the  polarity  of  the  detector 

diode  to  get  it  to  work,  probably  due  to  a 
mi  sprint.  His  circuit  is  very  compact  and 
very  sensitive.  You  cannot  go  wrong  reading 
his  many  articles,  and  he  now  has  a  superb 
column,  "Above  and  Beyond/*  in  73  every 
month, 

I  placed  a  standard  gain  horn  on  both  the 
transmitter  source  and  the  receiving  setup, 
and  tuned  the  detector  mount  for  maximum 
response.  Then  I  set  the  S-meter  to  midscale 
by  adjusting  the  variable  attenuator.  The  at- 
tenuator setting  at  this  point  became  my  refer- 
ence reading.  Substituting  other  antennas  on 


the  receiver  setup,  the  attenuator  is 
changed  to  maintain  a  midscale  me- 
ter deflection.  The  reference  read- 
ing is  subtracted  from  the  new  set- 
ting. The  result  is  added  to  the  gain 
of  the  reference  antenna  to  yield  the 
gain  of  the  new  antenna, 

Sound  more  complicated  than  it 
actually  is?  Say  you  have  a  refer- 
ence antenna  of  16  dB  gain  and 
with  it  you  get  a  reference  attenua- 
tor setting  (reference  reading  for 
midscale  meter  deflection)  of  8.5 
dB .  Putting  your  test  antenna  on  the 
receiving  setup,  you  gel  a  midscale 
meter  deflection  with  the  attenua- 
tor changed  to  a  setting  of  12  dB. 
Then,  subtracting  the  reference 
reading  (12  -  8.5  =  3*5  dB),  you 
find  that  the  test  antenna  has  a  gain 
3.5  dB  greater  than  the  reference. 
You  have  to  attenuate  the  signal 
from  the  test  antenna  to  make  it 
equal  to  the  reference  signal.  The 
gain  of  the  test  antenna  is  the  differ- 
ence added  to  the  gain  of  the  refer- 
ence antenna  (16  +  3.5  -  19.5 
dB),  If  the  midscale  deflection  had 
required  an  attenuator  setting  of  4 
dB  for  the  test  antenna,  then  sub* 
trading  die  reference  reading  (4- 
8,5  =  -4,5  dB)  tells  you  that  the  test 
antenna  has  a  gain  of  4.5  dB  less 
than  the  reference,  or  a  net  gain  of 
16-4.5  =  lK5dB, 

You  do  not  need  to  know  the 
absolute  gain  of  an  antenna  to  use 
this  technique.  As  long  as  you  use 
the  same  antenna  as  a  reference, 
you  can  measure  the  relative  gain 
of  your  other  antennas  to  it,  After 
all,  we  are  more  interested  in  re- 
ducing losses  or  improving  gains 
than  we  are  in  knowing  what  the 
absolute  levels  are. 

Back  to  the  lenses.  The  lenses, 
having  a  focal  ratio  (or  F#)  of  about 
I .  should  be  fed  with  some  sort  of 
small  horn  antenna.  I  used  the  only 
one  I  had  at  the  time— a  Microwave 
Associates  meialized  plastic  17  dB 
gain  horn.  The  addition  of  the 
epoxy  lens  increased  the  gain  by 
4.5  dB,  or  a  factor  of  2.8.  With  a 
unit  at  each  end  of  a  path,  the  net 
system  gain  is  9  dB,  allowing  the 
usable  separation  to  be  increased 
by  2.8  for  equal  signal  strength.  I 
was  able  to  mount  the  lenses  on  one  face  of  a 
6-inch  cube  steel  utility  box  and  mount  the 

w 

horn  with  a  spacer  on  the  opposite  face  of  the 
box.  The  result  is  a  compact,  easy-to-handte 
unit  that  can  be  readily  mounted  on  a  tripod 
for  field  work,  or  on  a  tower  for  point-to- 
point  applications.  (See  Figure  5.) 

I  am  now  looking  for  a  larger  lens  to  east, 
or  perhaps  I  can  find  a  large  bowl  to  serve  as  a 
mold 


Contact  John  M.  Franke  WA4WDL  at  23 
Parkwood  Drive.  Apt  201 ,  Yorktown  VA 
23693, 


EVERY  ISSUE 
Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24 x  fiche  have  98 
pages  each  and  will  fit  in  a  card  fife  on 
your desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75.  and  a  desk  model  for 
S220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  S250  plus  $5  for  shipping  CUSA). 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa^MC  accepted. 

BUCKMASTER 

PUBLISHING 
Whitehall" 

Route  3.  Box  56 

Mineral.  Virginia  231 1  7 

703-894-5777 
800-282-5628 


CIRCLE  lea  ON  READER  SERVICE  CARD 


WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  ITS  A  TAD  MH  KM  TRANSCEIVER 

COMMERCIAL.  &  .AMATEUR  BANDS  IN  ONE  LNIT 


1  ideal  lor  MARS,  Vol  Fire, 
EMT,  B'casl  FPU,  Police,  tfc. 
1  Fully  Field  Programmable 
1 99  Channels 
■  True  40  Watt  Power 
Extremely  Rugged 


•  Muiti  Fund  ion  LCD  display 

•  Frequency  Range  133-1 74  or 
43<MSDmHz 

•  FCC  A  DOC  lype  accept 

» Low  Cosi  DTMF  mike  avail 
■  Overnight  Shipping  Available 


•Snipped  Complete  w/Mike.  Mobile  Slide  Mounr  &  Power  Cable 
•BaseSsaiionP  S  Mobile  Antennas  etc  m  stock 

Dealer  Inquiries  inuited 

~j  AXM  Incorporated 
11791  LoaraSt. 


Garden  Grove,  (A  92640-2321 

Write  or  Call  7U-&38-WQ7  ty  irnn>ed>a]e  inlormat>on 


CIRCLE  243  ON  READER  SERVICE  CARD 

'Ttie  Best  Value  — 

PACKET  RADiO*  REPEATERS  •  POPTABl£ 
READY-TO-GO-Pre  -assembled  & 
pre-tuned  *  RUGGED* Stainless  steel 
&  &ghtwt*  DEPENDABLE  -Water  & 
corrosion  proof  •  PROVEN  DESIGN- 
From  ARRL  Handbook,  highest  qlty. 
materials  and  workmanship. 


Only  $29.95  f^uST* 

Money  back  guarantee. 
Specify  MAX1 46. 
MAX220,  or  MAX440 


MAX 


TM 


System 

GROUND  PLANE  ANTENNAS 
CK-MOMOVISA  Accepted  (  MA  add  5%  safes  tax) 


Send  payment  to  Collular  Security  Group 
4  Gerring  Rd    Gloucester .  MA  01930 
Of  charge  by  phone  (508)  281  8892 


CIRCLE  80  ON  READER  SERVICE  C*RD 


Need  Another 
NOISE  SOURCE? 

It  is  often  desirable  to  see  the 
performance  of  RF  devices  over  a  large 
frequency  range,  Viewing  with  a 
medium  sensitivity  logarithmic  system, 
such  as  the  107  Spectrum  Probe*  or 
spectrum  analyzer,  is  needed.  Finding 
a  signal  source  is  the  other  problem.  A 
signal  generator  can  be  manually 
varied  over  the  range.  This  is  the  most 
accurate,  but  it  is  very  slow  — 
especially  if  band  changes  and  leveling 
must  be  adjusted,  A  swept  generator 
can  be  used,  but  viewing  is  difficult 
unless  the  generator  frequency  is 
locked  to  the  spectrum  analyzer 
frequency.    _|/i%      A  A 
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An  inexpensive  solution  is  use  of  a 
noise  source  which  generates  a 
medium,  but  essentially  constant,  level 
of  noise  over  the  frequency  range  of 
interest.  I  designed  my  own  (fig.  11) 
using  the  emitter-base  diode  of  the 
"noisiest"  (but  constant  with 
frequency)  transistor  I  could  find.  The 
diode  is  reverse  biased  to  break  down, 
with  the  current  adjusted  for  maximum 
noise.  This  is  connected  to  a  high-gain 
wide-band  amplifier. 


CAL 


lOdB 

per 

DIV 


*•** 


100 


FIG.  12 


frequency 


100MHz 


The  Spectrum  Probe"  display  of  fig.  12 
shov  s  the  noise  output,  using  the 
coax  al  adapter  and  suitable 
termination.  The  noise  generator  is 
replaced  by  a  -30dBm/7mv  signal 
generator  and  this  CAL  also  plotted  in 
fig.  12.  The  small  variation  between 
noise  and  CAL  indicates  a  nearly 
constant  noise  level.  A  0-047  ^F 
capacitor  across  the  scope  input  will 
reduce  the  noise  bandwidth. 


107  SPECTRUM  PROBE 


coverts  your  scope  into  a 
100MHz  spectrum  analyzer 


I  St 


$249 .1 

Smith  Design  1324 Hams 

Dresner,  PA  19025     (215)643-6340 
Dealer  5  Inquiry  invited. 


CIRCLE  85  ON  READER  SERVICE  CARD 


■  CFX-431 

Triptacerw/Coox 

POWER:  14M«z  800  wotfe     | 
446MHz  500  watts 

__ JIOMHilOQ  write 

CONNiaOR  OUTPUT:  H4ype 
146MHz  INPUT;  UHF 
446MHi  INPUT:  K-typf 
1200MHi  INPUT:  N-fyj* 

■  CFX-4310 

Triplexer  w/o  Coax 

POWER:  SaroercfJX431 
CONNECTOR  OUTPUT:  N  type 
146MHi  INPUT:  UHF 
446MHi  INPUT:  UHF 
I200MHIINPUT:  N  type 

Call  For  Your  Nearest 


ht  cc  ciO- 


1  [BOO]  962-2611 

NCG  Companies 

12 75  North  Grove  Street 

Anaheim,  W  92806 

(714}  630  4541/FAX  (714)  630  7024 


NCG 


CIRCLE  54  ON  READER  SERVICE  CARD 


Number  1 3  on  your  Feedback  card 


The  Microwave  Directory 

Where  to  find  a  wide  range  of  goodies 
for  operation  at  902  MHz  and  above. 


byPetePutmanKT2B 


Ever  wondered  where  to  find  chip  capaci- 
tors? Low  loss  microwave  relays?  Pow- 
er dividers?  Isolators?  Schottky  diodes?  Or 
perhaps  you  need  a  medium-power  gain 
block  to  drive  the  high  power  amplifier  you 
also  need!  Or  tubes  for  it.  Or  even  an  antenna 
array.  Stymied? 

Hopefully,  you  won't  be  after  reading 
through  this  compilation  of  microwave 
sources,  I've  spent  a  good  deal  of  time  root- 
ing out  sources  for  anything  from  ATC  chips 
to  Z-match  devices. .  .to  help  get  your  next 
project  rolling.  While  this  list  is  by  no  means 
exhaustive,  it  IS  extensive  and  represents 
businesses  from  all  over  the  US  and  Canada. 
In  most  cases,  the  proprietors  arc  also  ama- 
teurs, active  in  a  wide  variety  of  microwave 
operations* 

Take  a  careful  look.  There  are  some  really 
neat  items  available,  and  all  at  prices  that 
won't  break  the  bank!  Most  of  these  dealers 
will  supply  you  with  a  catalog  upon  request. 
Each  is  listed  with  a  brief  description  of  the 
product(s)  sold  and  any  observations  I  have 
from  past  dealings.  So,  without  further  de- 
lay. ,  ■ 

Advanced  Receiver  Research 

PO  Box  1 242 
Burlington  CT  06013 
(203) 582-9409 
VISA/MC  accepted 

Jay  Rusgrove  W1VD  has  been  building 
some  beautiful  preamplifiers  over  the  years* 
and  makes  a  nice  sequencing  board  for  mast- 
mounted  types.  ARR  also  sells  the  TR10GA 
Gunnplexer/Transceiver  combination  for 
wideband  10  GHz  FM  work  as  well  as  the 
TR24GA  system  for  24  GHz,  A  line  of  mi- 
crowave preamps  is  in  the  works.  Catalog 
available. 

Bob  Scydler 

Rt.  2  Box  2 170 
Boerne  TX  78006 

(5 12)  650-3001  Days;  (5 12)  249-2 1 52  Eves. 

Bob  N5KET  and  Alan  Dickinson  N5BHX 

have  accumulated  a  huge  quantity  of  surplus 


microwave  equipment,  ranging  from  power 
amplifiers,  isolators,  Gunn  diodes  and  Gunn 
oscillators.  PLL/DRO  oscillators,  complete 
transceivers  and  components,  PHEW!  If  you 
can't  find  it  here,  then  where?  Price  list  avail- 
able. 

Communications  Concepts,  Inc. 

508  Millstone  Dr. 
Xenia  OH  45385 
(513)426^8600 

A  source  of  hard-to-find  chip  caps,  RF 
power  transistors,  and  kits  for  VHF  and 
UHF,  Catalog  available. 

Distributor  Specialists 
1942  1 4th  Street 
Santa  Monica  CA  90404 
(213)452-3445 

Distributor  Specialists  carry  a  full  line  of 
high-power  relays  including  Dow-Key  Type 
60  and  260  series  and  Marshall  CX500  se- 
ries. Price  list  available. 

Down  East  Microwave 

Box  2310  RRl 
Troy  ME  04987 
(207)948-3741 
VISA/MC  accepted 

Home  of  the  famous  "loopers"  !  Bill  Olson 
W3HQT  is  the  proprietor,  and  in  addition 
to  loop  yagi  kits  for  903,  1296,  and  2304 
MHz.  he  manufactures  a  line  of  linear  solid- 
state  amplifiers  for  903  and  12%.  Power 
levels  range  from  3  to  70  watts  output.  In 
addition.  Down  East  carries  the  SHF  Systems 
series  of  transvencrs  for  902  through  5760 
MH2.  Low  noise  preamps  and  kits  arc  avail- 
able for  432  MHz  through  10  GHz.  Catalog 
available, 

EMCOM  Industries 

Ed  Enrich 
10  Howard  St* 
Buffalo  NY  14206 
(716)852-3711 

Contact  Ed  Emich  KB2KHK  for  wave- 
guide  and  10  GHz  frequency  meters.  He  also 


can  design  prototype  specialty  microwave 
items  for  your  specific  needs. 

Frontier  Microwave 
RDl.Box467 
OttsvillePA  18942 
(215)  795-2648  Eves. 

Dave  Mascara  WA3JUF  has  been  building 
solid-state  gain  blocks  for  quite  some  time, 
and  offers  a  line  of  custom-built  amplifiers  to 
cover  the  spectrum  from  902  to  2304  MHz, 
with  power  levels  from  10  mW  to  50  watts. 
He  also  builds  low-noise  preamplifiers  for 
902  and  1296.  They***  good  for  a  variety  of 
applications  as  low-level  drivers  or  final 
stages.  Price  list  available. 

Hamtronics,  Inc. 

65  Moul  Rd. 

Hilton  NY  14468-9535 

(716)392-9430 

A  lineup  of  kits  and  modules  for  VHF  and 
UHF  including  900  MHz.  High  quality  and 
economical  GaAsFET  preamp  kits  from  10m 
through  70cm.  Catalog  available. 

Hi-Spec  Company 
PO  Box  387 
Jupiter  FL  33468 
(407)746-5031 

If  you're  ready  to  add  a  bit  of  power  to  your 
microwave  signal,  Hi-Spec  would  be  a  good 
place  to  startf  A  full  line  of  cavit\  amplifiers 
is  available  for  902,  1296  and  2304  MHz. 
And  you  can  now  gang  'cm  up  with  the  Hi- 
Spec  line  of  modular  RF  decks,  using  a  com- 
mon high  voltage  supply  (yours  or  theirs).  Up 
to  200  waits  out  can  be  obtained  on  903  and 
1296,  with  up  to  100  watts  available  on 
2304,  ,  .a  potent  punch.  Price  list  available. 

Microwave  Components  of  Michigan 

PO  Box  1 697 
Taylor  MI  48 180 
(313)753-4581  evenings 

Another  regular  visitor  to  Dayton!  Norm 
Aired  WA8EUU  is  the  proprietor,  and  he's 
got  quite  an  assortment  of  hard-to-find  corn- 
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poncnts,  such  as  chip  and  leadless  capacitors, 
chip  resistors,  microwave  diodes,  GaAsFET 
devices,  MMICs,  piston  trimmers  and  SMA 
connectors  as  well  as  a  lineup  of  Mitsubishi 
power  modules.  Norm  also  builds  some  nice 
low-noise  preamps  from  6m  to  1296  MHz, 
Price  list  available. 

Mountaintop 
P.O.Box  178 
Somis  CA  93066 
(805)482-0320 

(Answering  machine  during  daytime  or  con- 
tact directly  after  7  pm  PST) 

lohn  Kitchens  NS6X  offers  a  selection  of 
surplus  VHF,  UHF  and  microwave  parts.  He 
also  has  MA/COM  10  GHz  Gunnplcxer  sys- 
tems as  well  as  sideband  units  for  10  GHz.  He 
still  has  some  of  the  popular  Tonna  antenna 
line  in  stock. 

Pauldon  Associates 

210UticaSL 
TonawandaNY  14150 
(716)692-5451 

Preamps  and  power  amplifiers  for  2m  up  to 
1 .2  GHz,  Bricks  and  exciters  for  70  cm,  900 
MHz  and  1 .2  GHz.  Catalog  available. 

PC  Electronics 

2522  Paxson  Lane 
Arcadia  CA  91007 
(818)447-4565 
VISA /MC  accepted 

Always  wanted  to  be  TV,  eh?  Tom 
W60RG  and  Maryann  WB6YSS  (X  Hani  can 
satisfy  your  craving  with  a  full  line  of  ATV 
transmitters  and  accessories  for  70cm,  902 
and  1296  MHz,  Receive  converters  are  also 
available,  and  you  can  even  buy  the  boards  to 
"roll  your  own"  ATV  station.  Amplifiers 
and  antennas  round  out  the  equipment  list. 
Catalog  available. 

RF  Parts 

1320  Grand  Avenue 
San  Marcos  CA  92069 
(619)  744-0728,  (800)  854-1927  order  line 
All  kinds  of  RF  power  transistors  and  pans 
for  VHF  and  beyond.  Power  modules 
(bricks)  for  a  variety  of  bands  and  input  pow- 
er are  available  to  help  simplify  amplifier 
projects.  Specialty  tubes  can  be  had  as  well. 
Catalog  available. 

Satellite  City 
2663  County  Road  I 
Moundsville  MN 
(612)786-4475 
(800)426-2891 

An  economical  source  of  18"  and  24"  dish 
antennas  as  well  as  Gunnplexers  and  associat- 
ed equipment.  They  also  have  some  real  deals 
on  used  satellite  equipment  for  FM  ATV  ex- 
periments, 

SHF  Microwave  Parts  Co. 

7102W.50OS 
La  Porte  IN  46350 

Alan  Rutz  WA9GKA  carries  a  smorgas- 
bord of  equipment  for  10  GHz  experi- 
menters. Gunnplexers,  Gunn  diode  sources, 
horns  and  waveguide  are  among  some  of  his 
offerings. 


Sinclabs  Inc. 

Specialty  Products  Div, 

85  Mary  St. 

Aurora.  Ontario,  Canada  LAG  3G9 

(416)841-0624 

InthelLS,  contact: 

East  Coast  Amateur  Radio 

4%  McConkey  Dr 

Tona  wanda  N  Y  1 4 1 50 

(716)835-8530 

For  those  high-power  enthusiasts,  Sinclabs 
produce  a  nice  series  of  water  cooling  jackets 
which  mount  on  a  2C39,  7289  or  7815  tube. 
Also  they  offer  900  and  1296  MHz  2 -way 
power  splitters.  10m  to  2m  or  220MHz 
transverters  are  available  as  well.  CaEalog 
available. 

Spectrum  International 
P.O.  Box  1084-S 
Concord  MA  01742 
( 508) 263-2145 

For  years  John  Beanland  G3BVU/W1  has 
carried  the  fine  line  of  Microwave  Modules 
transverters  and  converters.  Although  Mi- 
crowave Modules  no  longer  supply  the  ham 
market,  he  still  has  some  1296  transvener 
boards  available,  He  will  continue  service 
and  repair  for  any  of  the  units  out  in  the  field. 
John  carries  a  lineup  of  loop  yagis  for  1268, 
1 296  and  1 69 1  MHz  as  well  as  a  series  of  high 
quality  interdigital  band  filters  from  420 
MHz  up  to  1691  MHz.  ATV  channel  filters 
are  available  designed  for  specific  frequen- 
cies. He  also  offers  a  wide  range  of  equip- 
ment for  GOES  weather  satellite  reception  on 
1691  MHz  including  a  complete  high  quality 
system.  Look  for  more  interesting  trans  veri- 
er packages  in  the  coming  year.  Catalog 
available. 

SSli  Electronics  USA 

124  Cherry  wood  Dr. 

Mountaintop  PA  18707 

(717)  868-5643  M-F  after  6:30  p.m.  Any 

time  on  weekends, 

Gerry  K3MKZ  carries  the  high  quality  SSB 
Electronics  series  of  transverters  from  6m  all 
the  way  up  to  10  GHz.  Also  a  line  of  preamps 
for  EME,  OSCAR  and  weak -signal  work 
both  mast-mounted  or  in  the  shack.  A  mode  S 
receive  converter  is  available  as  well.  Check 
out  their  100  watt  amp  for  1200-1300  MHz. 
A  40-page  catalog  is  available  for  85  cents 
worth  of  stamps. 

Steve  Kostro 
Box34IARDl 
Frenchtown  NJ  08825 
(201 )  834-1304  9  a.m. -7  p.m. 

(20 1)  996-3584  after  9  p.m. 

Steve  N2CE1  is  another  ^partsmonger" 
and  at  hamfests  he  sets  out  a  tray  of  compo- 
nents that  looks  good  enough  to  eat.  You'll 
find  all  kinds  of  bipolar  and  GaAsFET 
devices  available  as  well  as  M WA  and  Avan- 
tek  MMICs;  HP-5082  diodes,  chip  compo- 
nents, helical  fillers,  connectors  and  Teflon™ 
PC  board  mate  rial.  Steve  also  sells  a  line  of 
GaAsFET  kits  based  on  the  WB5LUA  de- 
signs for  902,  1296  and  2304  MHz.  Price  list 
available. 


Surplus  Sales  of  Nebraska 
1315  Jones  Street 
Omaha  NE  68 102 

(402 )  346^4750  or  (402)  346-2939FAX 
CompuServe  76357,3664 
VISA/MC/AMEX  accepted 

The  catalog  alone  is  worth  an  inquiry!  Sur- 
plus Sales  is  a  familiar  face  to  Dayton  at- 
tendees and  has  an  incredible  range  of  new 
and  used  parts  for  sale.  It  would  be  impossi- 
ble to  list  them  all,  but  items  in  Catalog  #5  of 
interest  to  microwave  fans  include  feed- 
through  capacitors,  7289/3CX100  tubes,  RF 
connectors,  coaxial  relays,  attenuators,  and 
power  modules.  (And  I'm  only  up  to  page 
21!!) 

T.D,  Systems 
2420  Superior  Dr,  4B' 
Pantego  Tx  76013 
(817)861-5864 

Steve  Franklin  WB5KGL  has  designed  a 
series  of  AM  and  FM  ATV  transmitter  and 
receive  modules  (along  with  a  video  control 
center)  for  the  70cm,  900  and  1200  MHz 
bands.  They  are  designed  for  mast  mounting 
to  eliminate  feedline  losses.  Catalog  avail- 
able* 

TE  Systems 
P.o/Box  25845 
Los  Angeles  CA  90025 
(213)478-0591 

A  series  of  medium  to  high-power  amplifi- 
ers for  the  144,  432  and  1296  MHz  bands 
complete  with  built-in  GaAsFET  preamps. 
Catalog  available. 

The  Antenna  Center 
505  Oak  St. 

Calumet  MI  49913 
(906)  337-5062 

A  good  source  of  high  quality  spun  dishes 
specifically  designed  for  high  accuracy  at  the 
12  GHz  Ku  satellite  band.  These  should  be 
great  performers  on  the  amateur  microwave 
bands  and  come  in  sizes  ranging  from  2  feet 
to  6  feet.  The  2-  and  3-foot  models  are  UPS 
shippable.  Price  list  available. 

The  RF  Connection 

213  N.  Frederick  Avenue  #1 1 

Gaithersburg  MD  20877 

(301)840-5477 

(800)  783-2666  orders 

VISA/MC  accepted 

If  it  has  anything  to  do  with  a  connector 
. ,  Joel  Knoblock  probably  has  it"  some- 
where in  his  vast  inventory  of  connectors, 
adapters,  coaxial  cable,  switches  and  relays. 
Joel  is  a  regular  at  major  hamfests,  including 
Dayton,  and  has  even  come  out  with  his  own 
"house  brand'  type  9913  coax.  Price  list 
available. 

VHF  Communications 

280  Tiffany  Ave. 

Jamestown  NY  14701 

(716)664-6345 

(800)  752-88 13  orders  only 

VISA/MC/DISCOVER  accepted 

A  source  of  Hamtronics  kits.  Price  list 
available.  ~     .      ,  ce 

Ctmnnufd  on  page  5j 
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Number  14  on  your  Feedback  card 


73  Review 


by  Jeffrey  J.  Covelli  WA8SAJ 


The  Commander  II 
Am 

For  more  fun  on  2  meters. 


Command  Technologies,  Inc, 

1117W.  High  Street 

PO  Box  939 

Bryan  OH  43506 

Tel:  (800)  736-0443:  (419>  636-0443 

Price  Class:  $1388  w/Dow*Key  260-B. 

Price  Class:  $1 1 40  w/o  260-B. 


The  Commander  tl  amplifier,  manufac- 
tured by  Command  Technologies,  inc.  is 
a  2  meter  operator's  dream  come  true.  It  uses 
a  single  3CX-800A7  in  a  grounded-grid  config- 
uration, running  in  class  AB2.  The  lobe  itself  is 
capable  of  800  watts  plate  dissipation*  which 
is  comforting  since  the  amplifier  can  put  out 
almost  1000  watts  S5B  with  25  watts  of  drive! 
And  all  this  high  power  is  in  a  compact,  self* 
contained  table-top  unit  (see  Photo  A).  The 
amplifier  weighs  56  pounds,  most  of  its  weight 
due  to  the  heavy  duty  transformer  used  for  the 
2500-vott,  high  voltage  supply  and  12-volt 
control  voltages. 

The  layout  of  the  amplifier  is  straightforward 
and  clean.  The  final  amplifier  section  is  in  a 
completely  RF-tight  enclosure  mounted  in* 
side  the  cabinet.  It  contains  the  3CX-800A7 
tube  with  a  Teflon1"  chimney,  The  blower  is  a 
50  efm  Dayton  squirrel-cage  type,  which 
moves  plenty  of  air  around  the  tube,  but  it 
won't  knock  your  ears  off  while  running  (see 
Photo  B), 

Input  and  Output  Circuits 

The  input  circuit  is  a  high  G~tuned  type 
which  provides  excellent  linearity  and  low 
SWR  for  the  exciter,  I  found  the  tuning  to  be 
sharp,  though  very  manageable  thanks  to  the 
6:1  vernier  gear  drive  connected  to  it. 

The  output  circuit  uses  a  quarter-wave 
stripline  design  with  a  high  Q piston-type  plate 
tuning  capacitor,  both  of  which  are  machine 
fabricated  of  brass  then  silver-plated.  This 
tuning  capacitor  moves  in  and  out  of  a  fixed 
cylinder  attached  to  the  stripline.  Teflon™  is 
used  for  (he  dielectric,  and  there  is  no  problem 
with  arc-over  since  the  capacitor  is  rated  at 
2-26  pF  at  10,000  volts. 

Two  pre-sprung  straps,  which  give  white 
turning  on  a  screw-type  shaft,  ground  the  pis- 
ton. The  tuning  capacitor  and  loading  capaci- 
tor are  connected  to  6;1  vernier  gear  drives  for 
smooth  tuning.  High  voltage  enters  the  plate 
circuit  through  a  mil-spec  JkMHVtp  connector 
similar  to  a  BNC,  Bypassing  is  done  at  the 
connector  with  a  0  005  [if  capacitor  at  5  kV, 
and  an  open-air  type  RF  plate  choke  in  series 
with  the  high  voltage  lead  is  attached  to  the 
tube  by  a  collar  wrapped  around  the  plate,  The 
filament  supply  is  bypassed  at  the  input  termi* 


Photo  A  The  front  of  the  Commander  IL 


Photo  B.  Under  the  cover,  a  quiet  fan  keeps 
things  coot. 

nals,  and  RF  chokes  are  in  series  with  the 
supply  voltages 

RFFlow 

As  the  RF  leaves  the  output  circuit  through 
the  SO-239  connector,  it  meets  a 'T'  ©onnec- 
tor,  one  side  having  a  quarter  wave  shorted 
stub  and  the  other  side  having  a  piece  of  v*w 
heliax  for  the  output,  which  is  attached  to  the 
Dow-Key  260-B  RF  relay  (the  relay  is  optional; 


Typical 

RF  Output 

Ratings 

for  the  Commander  II 

Watts  Drive 

Watts  Out 

5 

120 

10 

320 

15 

450 

25 

700 

see  "Price  Class"  above).  The  blower  output 
to  the  tube  is  shielded  by  a  stamped-out  top 
cover  plate  with  enough  surface  area  to  keep 
the  RF  inside;  however,  there  is  plenty  of  air 
output  during  operation.  The  entire  RF  section 
uses  machine  screws  and  lock-washers  to 
provide  excellent  RF  shielding  and  grounding. 

The  Power  Supply 

With  all  this  attention  to  a  highly  efficient  RF 
section,  the  next  question  that  pops  up  is. 
where  is  the  power  supply?  It's  in  the  same 
compact  cabinet  as  the  RF  section,  but  com- 
pletely separate  from  it.  The  Commander  II 
comes  wired  for  1 1 0  VAC.  with  a  large  seven- 
foot  #14-3  conductor  AC  cord.  This  was  a 
pleasant  surprise,  and  definitely  needed  to 
keep  the  voltage  drop  down  on  (he  primary 
supply  at  full  output.  The  amplifier  can  also  be 
wired  for  220  VAC,  which  I  didt  and  I  noticed 
better  regulation  as  a  result. 

The  filament  transformer  is  not  part  of  the 
high  voltage  transformer.  This  provides  for 
better  regulation  and  no  voltage  drop  at  the 
filaments  under  full  load.  The  high  voltage 
transformer  is  large  and  heavy,  28  pounds 
worth,  exactly  half  the  weight  of  the  amplifier. 
It  sends  900  volts  AC  to  a  voltage  doubier  that 
generates  about  2500  volts  DC  with  27.5  pF  of 
filtering  using  eight  220  uF,  450-voft  capaci* 
tors.  A  50-ohm,  50-watt  resistor  in  series  with 
the  high  voltage  lead  limits  the  current  in  the 
event  of  a  short  or  flashover  in  the  tube, 

A  single  meter  switched  in  and  out  using  a 
multiple  pole  switch  mounted  with  a  small  PC 
board  on  the  back,  provides  plate  voltage, 
plate  current,  and  most  importantly,  grid  cur- 
rent. The  control  board,  mounted  on  top  of  the 
high  voltage  board,  gives  the  two-minute  time 
delay  needed  for  the  cathode  of  the  tube  to 
warm  up  before  operation  can  begin.  The  reg- 
ulated 12  volts  for  relay  control,  and  a  zener 
diode  for  proper  class  AB2  bias,  are  also  a  part 
of  this  board. 

Operating  the  Commander  II 

The  operation  of  the  Commander  II  is  very 
easy,  When  you  turn  on  the  amplifier  to  warm 
it  up.  the  meter's  lamp  lights  up  and  high 
voltage  is  present  on  the  plate  of  the  tube.  The 
green  lamp  will  come  on  when  the  two-minute 
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delay  circuit  is  complete,  and  at  that  point  the 
amplifier  is  ready  to  go. 

The  1 2-volt  relay  circuit  requires  a  hard  con- 
tact closure  to  ground  rated  at  150  m  A  of  cur- 
rent draw.  When  you  key  the  amplifier  without 
drive,  the  plate  current  reads  about  120  mAt 
and  the  grid  current  should  be  zero.  I  found  no 
erratic  plate  or  grid  current  readings  at  this 
point  while  tuning  the  plate  and  load  controls 
along  with  the  input  tuning.  This  means  the 
amplifier  is  very  stable  and  won't  go  into  oscil- 
lation while  the  drive  is  still  at  zero. 

The  nominal  input  drive  is  10  to  15  watts, 
while  25  watts  is  maximum,  As  seen  by  the 
table,  even  5  watts  will  give  over  100  watts 
output  This  amplifier  realty  runs  well.  I  found 
its  efficiency  at  about  60%  or  better;  depend- 
ing on  the  drive,  Wiring  the  amplifier  for  220 
VAC  resulted  in  better  regulation,  with  about  a 
150-voll  drop  in  the  high  voltage  supply  at  full 
output.  If  you  have  a  dedicated  line  for  the 
amplifier,  it  can  run  fine  at  110  VAC,  drawing 
close  to  1 4  amps  at  full  output. 

Easy  to  Tune 

Overall,  tuning  is  straightforward.  For  the 
most  part  you  are  looking  for  maximum  output 
while  checking  to  make  sure  the  grid  and  plate 
currents  are  not  exceeded,  I  used  a  Bird  Mod- 
el 43  with  various  elements,  up  to  1000  watts 
for  all  tests.  My  own  station  consisted  of  a 
muttimode  Yaesu  FT-901DM,  with  the  FTV- 
901  fl  transverter  at  15  watts  for  some  of  the 
testing;  and  a  multimode  Yaesu  FT-736R  VHF 
and  UHF  rig  at  25  watts  for  the  high  power 
testing. 

My  transverter  only  had  15  watts,  but  even 
at  that  level  my  output  was  still  450+  watts? 
With  the  25  watts  from  the  FT-736R.  thfs  am- 
plifier really  puts  out  the  power— at  least  700 
watts!  And  if  you  really  watch  the  grid/plate 
current  and  don't  exceed  maximum  ratings, 
you  can  get  almost  1000  watts  power  SSB. 

Orvthe-air  checks  while  running  SSB  were 
all  very  good,  and  I  had  no  bad  reports  of  audio 
distortion  or  splatter  up  and  down  the  band.  In 
fact,  most  people  commented  on  how  good 
the  amplifier  sounded!  Putting  the  amplifier  in 
and  out  of  the  line  was  fun,  since  the  gain 
difference  is  about  15  dB!  And  that's  really 
handy  when  trying  for  that  extra  grid  square 
on  2  meters. 

I  also  run  plenty  of  FM  simplex  with  key- 
down  times  of  5  to  10  minutes  for  each  "go- 
around"  during  an  entire  evening.  There  has 
been  no  problem  with  the  amplifier  as  long  as  f 
keep  the  power  output  around  400  to  450 
watts.  Don't  let  it  get  any  higher  than  that  on 
FM  unless  you  want  to  purchase  a  new  tube 
soon!  After  having  the  opportunity  to  run  this 
kind  of  high  power  on  2  meters  for  the  past 
couple  of  months,  I  see  a  whole  new  world 
open  up. 

Most  of  the  rigs  today  have  good  receivers, 
but  unless  there  is  something  such  as  the 
Commander  II  in  the  output,  the  score  is  not 
even.  I  was  always  hearing  very  well,  but  now  I 
can  work  anything  that  comes  through  on  the 
receiver! 

One  final  note:  I  am  really  glad  to  see  an 
all-American  company  producing  such  a  well- 
made  piece  of  equipment! 


Continued  from  page  S3 
Wynran  Research,  Inc. 
RJL  #1.  Box  95 
Waldroti  IN  46182 

(317)525-6452 

Don  Miller  W9NTP  often;  a  lineup  of  FM 
video  transmitters  and  receivers  for  the  900 
And  1200  MHz  bands.  He  also  carries  a  scries 
of  AM  ATV  transmitters,  receivers  and 
transceivers  for  the  popular  70cm  band  as 
well.  Catalog  available. 

Well ,  •  .there  you  have  it.  Again,  the  list  is 
by  no  means  exhaustive!  Surely  there  are 
more  entrepreneurs  out  there  peddling  mi- 
era  wave  components  ai  ham  tests  lhan  1  know 
about.  And,  of  course,  I  purposefully  omitted 
the  major  manufacturers  who  already  heavily 
advertise  their  microwave  products,  such  as 
transceivers  and  preamplifiers  for  23  cen- 
timeters. 

Clip  this  article  out  (or  put  this  issue  aside) 
to  use  the  next  time  you  come  up  against  a 
wall  when  searching  for  parts  or  whole 
assemblies.  Amateurs  are  supposed  to  be  a 
resourceful  lot.  Above  900  MHz,  you 
haven't  much  choice!  This  will  make  the  job 
easier. 

See  you  on  902. . .  1296, ,  .2304. .  ,3456 
.  .,5760.  ..10368. .  .etc. . .. 


Contact  Peter  Putman  KT2B  at  3353  Field- 
stone  Dr.  P  Doylestown  PA  18901. 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 
FOR  MORE  INFORMA  T10.X 

/Midland 
Technologies 


IT 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT 597 1 5  (406)  586- 1 1 90 


CIRCLE  252  ON  READER  SERVICE  CARD 


PRESENTING  THE 

RA8-2UWB 

EIGHT  ELEMENTS,  TWO  METERS,  ULTRA  WIDE  BANDWIDTH 
THE  PERFECT  MATE  FOR  TOW  All  MODE  TRAKSCETVEB 


MudtiftAA-aifWS 


EUCTRICA\L  SPECIFICATIONS 
Gatn  i3  3dB* 


25 


$84.95 


E  -Plane  beamwdth  *0  deg 

H -Plaf*?  beam  w»dTti  *5deg 

Bsndwitftri  >  4  MHz 

1  st  E  Plane  -  20  d9 

istH-Plans  t^SdB 

SWR   .        < '  1   S.T  144  10  14-8  MHz 

F/B  ratio  ,    22  dB 

MECNANtCALSPEClFIGATIONS: 

Length  I  l  H     9  in. 

Slalnle&s  Stool  hardware 
e*cepTU*Bcill 

Mast    Up  to  1  Wt"  diameter 

Wind  survival  80  •>  MPH 

Aluminum  606 1  T-6 
Element  insulator*  Bine*  Dtdnn 
Coax  connector  N-lypt* 
Weight:  3  5  lb 


ALSO  AVAILABLE 
FD1 2-14*.  FOI 5-U4.  PGBM£.  F0&43?.  TOa»J32.  FOi  6-220.  *OtH40 

FQWESPnflOEflS KX22432  ATy  -  5T  AQKlNG  FHWE5 

We5«^iix»ha^to*ndpartBiDfihBtiwneCMid» 

1M '  D*wt cmArtpl $8S»a  l«*  S&rtess  Mmxxtc  $87530 

AcussuPS&'HfcirflBcnmflfui  ttYme&tmimms*** 

PA  indents  add  St  stSEsateauu 
SEND  FQft  CHJR  NEW  CATALOG  TOQA  V 

RUTLAND  ARRAYS 

1703  Warren  St      •     New  Cumberland.  PA  17070 

(717)774-5298     7-10  P.M.  EST 

inquiries  are  in*r 


CIRCLE  7 1  ON  READER  SERVICE  CARD 


NOW  ITS  A  TAD  SMALLER! 

(MUCH  SMALLER  IN  FACT* 

B  AT  A  OIMUNITIVE  PRICE 

INTRODUCTORT  PRICE 

liBEECICSlitNLE 

$489.* 


»Sradbrsfflaler  ct*  ft  staler  ■Pnanty  Camel  ataan 

brig*  »WdNWd24UtttTX39UHrFD£ 

•Use  lor  potato  MARS. CAP,  .RXtoaccKWfltrttnrani 

EMT.ac  sews 

MuOianrHG— £)vMd  *L3ij4iBd  wife  UPVQWN  mice. 

•F&ffKttvnvyvmm  mobie  mount  and  ptw  r  irt'i. 

-figged  £s  the  renowned  M^a  *€rTUFnitofwafto 

•Wideband  snterwu,  power  staples  and  titer  accesaontfaviititiieaf 
reasonable  once*      Dealer  Enquiries  Encouraged 


INCORPORATED 

11791  Loara  Si.,  Suite  8 

Garden  Grove,  CA  92640-2321 

CALL  71 4-638-8807  or 


rarsEEH 


w 


FAX  714-638-9556  for  immediate  attention 


CIRCLE  243  ON  READER  SERVICE  CARD 


COMTELCO 


INDUSTRIES 


i»*vj?frbl,el 

MAGNET  MOUNT 

DUAL  BAND  MOBILE 

ANTENNA 

140-150  mhz  ,'  435-450  mhz 

150  WATT  POWER  RATING 

Supplied  with  12  tL  of  RG  59  Coax 

Choice  Of  9NC  or  PL259  Connector 

VUso  Awtfta&te  As  s  Body  or  Trunk  Mount 

Antenna  Only  .- £12.95  ea 

Trunk  Mount 12.00  ea 

Thru  Body  Mount  +.*».,..5*00  ea 

1 -800-634-4622 

1  -708-790-9894 

[In  ISIinois] 
Ou*ltty  pnxlycts  M&0&  m  tfifl  U  S-4 

COMTELCO  INDUSTRIES  INC 
P.O.  Bob  66t429.  Scrtaumburg,  IL  MiGfl 


1 


CIRCLE  15  ON  READER  SERVICE  CARD 


RADIO  TOY  STORE,  Inc. 


UNCLE  ELMER  SAYS:  Come 
in  and  operate  our  demo  station 
featuring  TEN- TEC  radios. 

CALL  for  low  prices. 


irar 

TEIM-TEC 


117  WEST  WESLEY  STREET  -  WHEATON,  IL  60187  -  (708)  668-9577 
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Homing  in 


Joe  Moeil.  PE  KQOV 
PO  Box  2508 
Futterton  CA  92633 

Leveling  the  Field 

Irt  Radio  Direction  Finding  (RDF) 
comeste,  as  in  every  other  sport.  it's 
important  for  winners  lo  be  determined 
by  fair  and  uniform  methods.  One  of 
the  students  in  our  local  beginners' 
ham  class  is  a  former  world  class  ice 
dancer.  He  has  told  us  horror  stories  of 
the  subjective  scoring  system  for  com- 
petitions. Standings  are  determined  by 
a  panel  of  judges,  and  'hypeT"  appears 
to  be  as  much  a  factor  as  talent  and 
skill  in  winning  the  gold. 

Fortunately,  foxhunt  winners  aren't 
picked  that  way.  We  can  use  objective 
Criteria  for  scoring ,  But  which  criteria  to 
use  and  how  lo  apply  them  can  lead  to 
controversy.  It's  important  for  all 
hunters  to  feet  that  they  have  a  fair 
chance  of  winning,  or  they  won't  parti- 
cipate regularly. 

And.  .    They're  Off t 

An  obvious  method  for  selecting  T* 
hunt  winners  is  to  use  a  watch.  Even/' 
one  starts  hunting  simultaneously,  and 
the  first  finder  wins.  Easy,  right? 

This  method  is  the  favorite  of  the 
41  sportsman"  type  of  hunter ,  as  well  as 
those  who  view  foxhunting  primarily  as 
practice  for  jammer  hunts  or  search/ 
rescue  missions,  where  speed  is  all  im- 
portant. 

But  many  foxhunters  abhor  time- 
only  hunts,  "These  hunts  favor  the  ath- 
letic hunters  and  the  daredevils/'  they 
say.  In  an  on»foot  hunt,  a  participant 
with  a  physical  disability  is  at  a  disad- 
vantage, In  vehicle  hunts,  time  factors 
discourage  safe,  courteous  driving 
skills.  Other  hunters  may  be  willing  to 
push  the  speed  limit.  Are  you? 

The  biggest  complaints  about  time 
hunts  arise  when  locals  and  out-of- 
town  hunters  face  off.  Traditionally. 
San  Diego  (California)  hunts  are  al- 
ways time-only  events.  When  San 
Diego  hams  host  a  big  convention  and 
put  on  a  T-hunt,  many  Los  Angeles  and 
Santa  Barbara  area  attendees  gripe 
about  the  likelihood  of  the  San  Diego 
teams  winning  alt  the  prizes,  because 
they  know  the  fastest  routes  on  the  lo- 
cal freeways  and  highways.  Of  course, 
these  gripers  usually  don't  participate 
in  that  hunt,  so  it  becomes  a  self -fulfill- 
ing prophecy. 

Maintaining  interest  on  a  long  limed 
hunt  can  be  difficult.  If  ihe  hider  lets  it 
slip  out  that  at  least  one  team  has 
found  the  T,  Ihe  other  hunters  know 
that  they  cannot  win  They  may  quit  at 
that  point  and  go  home,  unless  (he 
hider  can  keep  them  going  by  bailing 
them,  promising  them  snacks,  etc. 

Some  ctub  rules  allow  hunters  lo 
start  anywhere,  perhaps  on  a  hilltop 
close  to  their  home.  Almost  always, 
these  are  time-only  hunts.  Of  course t 


Radio  Direction  Finding 

there  is  an  element  of  luck  involved, 
because  some  hunters  will  start  much 
closer  to  the  T  than  others. 

Another  problem  occurs  when 
teams  get  the  same  start  bearing  and 
follow  one  another.  It's  bad  enough 
when  ft  causes  a  drag  race  on  a  vehicle 
hunt,  but  it's  even  worse  when  foot- 
hunting.  The  first  finder  must  be  care- 
ful not  to  give  away  the  location  of  a 
concealed  T  to  others  who  are  sniffing 
nearby. 

Wortd  class  foot-hunt  competitions 
often  use  a  "staggered  start"  to  avoid 
this  problem.  Competitors  start  at  reg- 
ular intervals,  and  each  of  them  is  inde- 
pendently timed  from  start  to  finish. 
That's  fine  for  a  European  ratftosport 
championship,  where  there  are  plenty 


Figure  1.  No,  this  isn't  a  special  set-up  shot  The  two  meter 
hidden  transmitter  was  actually  buried  and  concealed  with 
leaves  like  this.  Four  teams  have  found  it  and  taken  their 
"tickets' '  from  the  note  pad.  (Photo  by  WB6UZZ) 


of  judges  available  to  do  the  timing,  but 
it's  tm practical  tor  small  club  outings 
when  everyone  wants  to  hunt  and  no 
one  wants  the  timing  chores. 

Is  Mileage  Setter? 

Of  the  15  monthly  hunts  in  the 
greater  Los  Angeles  area,  only  three 
use  time  as  the  sole  factor  for  winning. 
The  rest  use  mileage,  either  as  the  only 
factor  or  the  most  important  (actor.  Us- 
ing odometer  miteage  eliminates  rac- 
ing and  timing  problems.  It  helps  level 
the  field  for  new  competitors,  who  are 
less  familiar  with  local  geography  and 
the  operation  of  their  RDF  gear. 

Eliminating  time  as  a  factor  encour- 
ages hunters  to  be  careful  and  method- 
ical. Mileage  hunts  are  preferred  by 
"engineer"  types  (like  me)  who  view  a 
T-hunt  as  a  field  experiment  in  propa- 
gation and  navigation,  instead  of  as  a 
blood  sport. 


Mileage  hunts  can  be  almost  as  sim- 
ple as  timed  hunts.  Odometers  are 
read  at  the  beginning  and  the  end 
point.  The  lowest  mileage  wins.  Traffic 
tie-ups,  poorly  timed  stop  lights,  long 
freight  trains,  and  open  drawbridges 
don't  ruin  your  day  on  a  mileage-only 
hunt, 

Mileage  hunts  have  their  own  prob- 
lems, however.  Some  hunters  take  ad- 
vantage of  the  lack  of  a  time  penalty 
and  hunt  v*e*r-y  sJowty.  perhaps  stop- 
ping for  leisurely  meals  along  the  way. 
Needtess  to  say.  this  is  very  annoying 
to  the  hider.  who  wonders  when  he  or 
she  will  get  to  go  home. 

If  an  on-foot  search  is  involved  at 
the  end  of  a  mileage  hunt,  it's  easy 
for  some  lazy  or  poorly  equipped  teams 
to  hang  around  and  watch  someone 
else  try  to  ferret  out  a  carefully  con- 
cealed transmitter  (see  Photo  A),  in- 
stead of  going  after  it  themselves  After 
all.  they  found  ihe  parking  area,  so 
their  place  m  the  finishing  order  has 
already  been  determined  by  their 

miteage.  There 
is  no  incentive 
to  dig  out  the 
sniffing  gear. 

What's  Your 
Crenshaw? 

The  biggest 
problem  with 
mileage-only 
hunts  is  odom- 
eter calibre- 
lion 

Whenever 
teams  finish 
with  mileages  a 
percent  or  two 
apart,  there  will 
be  controversy. 
I  am  told  that 
continuing 
odometer  argu- 
ments  led  to 
the  San  Diego 
hunters  chang- 
ing to  time-only 
hunts.  One  or 
two  teams  al- 
ways had  sig- 
nificantly lower 
mileages  than 
the  others,  some  appearing  to  be  im- 
possible to  achieve  by  any  route. 

On  very  long  distance  events,  such 
as  the  Southern  California  All  Day 
Hunt,  where  the  transmitter  is  often 
200  air  miles  away,  a  five  percent 
odometer  error  (quite  common)  fre- 
quently changes  the  order  of  finish. 
That  is  why  a  standard  method  tor  nor* 
mail  zing  mileages  was  devised.  It's 
called  the  Crenshaw  Factor,  because 
each  hunter  calibrates  his  odometer  by 
driving  a  carefully -defined  section  of 
Crenshaw  Boulevard  on  the  way  lo  the 
starting  point. 

Hunters  read  their  odometers  with 
the  nose  of  the  vehicle  alongside  a  tele- 
phone booth  in  front  of  a  certain  dough- 
nut shop,  then  drive  in  the  left  lane  to 
the  stop  sign  at  (he  starting  hilltop  and 
read  tt  again.  The  elapsed  mileage  is 
the  vehicle's  Crenshaw  Factor,  usually 
about  nine  miles. 


It  takes  only  a  few  seconds  with  a 
calculator  to  determine  the  winner  of  a 
close  hunt  with  Crenshaw  Factors. 
Just  divide  each  hunter's  odometer 
hunt  mileage  by  his  or  her  Crenshaw 
Factor.  The  results,  in  Crenshaw  Units, 
are  compared  The  winner  has  the  low- 
est number.  Some  hunters  don't  like 
results  to  be  expressed  in  Crenshaw 
Units,  so  they  multiply  the  Crenshaw 
Units  by  9.0  to  get  approximate  cor- 
rected mileages. 

That  explanation  may  seem  a  bit 
com  plicated,  but  actually  it's  very  sim- 
ple and  quick  lo  do  "What's  your 
Crenshaw?**  is  being  heard  at  the  end 
of  hunts  quite  often,  even  the  shorter 
ones.  There  are  far  fewer  disputes, 
merely  occasional  snide  comments 
about  the  "'inflation"  of  claimed  Cren- 
shaw Factors  over  trme. 

Pick  Your  Combination 

Mileage-only  and  time-only  hunts 
each  have  good  and  bad  features,  as 
we  have  seen.  This  has  led  many  clubs 
to  adopt  rules  thai  include  both  time 
and  mileage  factors,  trying  to  get  the 
best  of  both  worlds. 

Most  Fuiierton  (California)  Radio 
Club  hunters  like  their  system,  where 
the  final  score  is  the  sum  of  odometer 
mileage,  plus  a  time  penally  of  one- 
tenth  mite  per  minute  from  start  to 
touching  the  fox's  antenna.  Lowest 
hunterTs  score  wins,  of  course.  This 
system  encourages  careful  triangula- 
tion  and  route  planning,  while  also 
keeping  the  hunters  moving  along  and 
forcing  rapid  sniffing.  On  the  other 
hand,  some  feel  that  the  time  penalty 
turns  this  hunt  into  a  road  race. 

Some  clubs  have  additional  meth- 
ods of  scoring  that  include  keeping 
track  of  the  progress  of  all  participants 
over  the  course  of  the  annual  foxhunt- 
ing season,  In  Lincoln,  Nebraska,  the 
first  finder  of  each  hunt  gets  15  points, 
second  gets  1 0,  third  seven,  and  so  on. 
All  participants,  including  navigators, 
get  at  least  one  ooint. 

Even  the  hider  scores  in  the  Lin- 
coln ARC  system.  He  or  she  gets  five 
points  if  not  found  in  30  minutes,  and 
additional  five  points  for  each  un  found 
15  minutes  after  that  up  to  25  points. 
Cumulative  standings  are  updated 
monthly  and  posted  in  the  club  news- 
letter. 

To  make  hunting  more  of  a  chal- 
lenge in  the  flatlands  of  Nebraska,  fox- 
es transmit  for  two  minutes,  then  are 
silent  for  three  minutes.  The  hider  uses 
the  high  power  mode  on  the  rig  until 
one  hunter  requests  a  switch  to  low 
power.  From  there  on.  each  transmis- 
sion is  one  minute  at  high  power  and 
one  minute  at  low  power,  to  aid  hunters 
who  use  rudimentary  attenuation 
methods. 

Now  that  you  know  the  pros  and 
cons  of  various  scoring  systems,  your 
group  can  make  up  its  own  set  of  rules. 
Get  started  now.  because  the  warm 
weather  hunting  season  will  be  here 
soon.  Be  sure  to  take  pictures  of  your 
group's  most  interesting  RDF  setups 
and  clever  fox  dens.  I  am  always  look' 
ing  for  good  photos  and  interesting 
hunt  stories  for  this  column . 
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An  Inexpensive  10  GHz  Dish  System 


The  plumber's  delight! 

by  Jerry  Jensen  WT0W 


This  design  for  a  10  GHz  dish  and  feed 
system  was  bom  of  necessity,  There  are 
few  sources  of  microwave  components  here  in 
the  Midwest,  so  construction  projects  have  to 
use  available  non-microwave  parts.  The  only 
microwave  part  used  for  this  system  is  one 
WR90  waveguide  flange.  Even  that  couid  be  made 
of  scrap  material  if  you  can't  locate  one  easily. 

The  dish  is  an  old  18"  surplus  HBO  dish  left 
over  from  the  days  when  premium  channels 
were  broadcast.  It  has  a  focal  ratio  of  0.4, 
providing  a  focal  length  of  about  8, 1 " .  The  dish  I 
found  has  a  1"  hole,  conveniently  located  at  its 
center,  that  permits  the  10  GHz  source  to  be 
mounted  behind  the  dish  and  fed  through  it  to  a 
modified  "penny  feed.M  A  chassis  punch  or 
drill  could  be  used  to  make  the  hole  on  a  solid 
dish.  One  of  the  old  "flying  saucer'*  dish  snow 
sleds  would  also  work  if  you  modify  the  feed's 
length  to  meet  the  new  focal  ratio. 

The  feed  system  starts  out  as  a  12 "  piece  of  %  " 
copper  pipe.  Anneal  one  end  of  the  pipe  by 
heating  about  2"  of  the  end  until  the  surface 
looks  very  clean  (don't  get  it  red  hot),  then 
plunging  the  hot  end  into  cold  water.  This  will 
make  the  annealed  end  of  the  pipe  very  soft  and 
easy  to  work.  Place  about  V* "  of  the  end  in  a  vise 
and  squeeze  the  pipe  with  the  vise  until  the  pipe 
is  an  ellipse  about  %  "  wide.  Next,  rotate  the  pipe 
90  degrees  and  do  the  same  thing,  but  stop  at  1"  > 
at  right  angles  to  the  first  squeeze.  By  repeating 
the  operation  a  few  times,  you  will  end  up  with 
an  end  on  the  pipe  that  fits  the  WR90  flange. 
Pliers  and  careful  hammer  tapping  (with  a  sharp 
right  angle  piece  of  steel  held  inside  the  pipe) 
will  make  the  corners  of  the  squeezed  pipe  per- 
fect, Be  careful  not  to  strike  the  copper  hard 
enough  to  stretch  it  or  you  will  end  up  with  too 
large  an  opening. 

Once  the  end  of  the  pipe  matches  the  flange, 
force  a  % "  outside  pipe  coupling  (just  a  copper 
tube  that  fits  over  the  joint  of  two  %  "  pipes) 
down  the  pipe  to  as  near  the  flange  end  as  possi- 
ble. This  will  act  as  a  spacer  for  the  next  plumb- 
ing piece,  a  I "  male  pipe  threaded  to  a  1 "  copper 
pipe  adapter.  Put  the  adapter  over  the  pipe  cou- 


pling with  the  male  threaded  end  away  from  the 
waveguide  flange,  Some  adapters  fit  over  the 
coupling  tightly,  others  are  a  bit  sloppy.  A  layer 
of  clean  copper  wire  can  be  wrapped  around  the 
coupling,  or  a  single  turn  used  at  the  end(s)  for 
spacers  as  needed. 

Before  the  assembly  is  soldered,  mount  a  1 " 
galvanized  pipe  flange  on  the  back  of  the  dish 
over  the  1"  feed  hole  in  the  center.  Screw  the 
copper  adapter  about  halfway  into  the  flange  and 
measure  the  length  of  the  pipe  sticking  into  the 
dish.  Check  to  be  sure  that  the  end  of  the  pipe 
goes  into  the  dish  at  least  far  enough  to  be  within 
an  inch  of  the  focal  point.  If  everything  checks 
out,  solder  the  waveguide  flange  to  the  pipe  and 
the  pipe  coupling  and  adapter  assembly.  If  you 
get  any  solder  inside  the  end  of  the  waveguide  at 
the  flange,  use  a  small  file  to  remove  it 

Screw  the  feed  assembly  about  halfway  into 
the  pipe  flange,  mark  and  then  cut  the  copper 
pipe  to  make  it  about  I  vh "  short  of  the  focal 
point. 

At  this  point  there  is  an  option.  If  you  want  to 
be  able  to  tear  down  the  system  into  its  most 
portable  state  for  backpacking  or  such,  you  can 
make  the  splash  feed  removable.  This  will  allow 
you  to  pull  the  feed  system  out  of  the  dish.  The 
feed  system  and  splash  plate  can  then  be  packed 
inside  the  dish. 

The  splash  plate  assembly  is  made  from  a 
male  34"  pipe  threaded  to  a  #*  copper  pipe 
adapter,  a  PVC  (plastic)  % "  female  pipe  thread- 
ed to  a  pipe  adapter,  and  a  3  lA "  copper  disk.  The 
PVC  adapter  is  epoxied  to  the  center  of  the 
copper  disk.  This  is  then  screwed  on  to  the  pipe 
thread  of  the  34  "  copper  adapter  and  the  disk. 
For  a  completely  portable  system,  drill  and  tap 
the  copper  adapter  for  a  set  screw  to  hold  it  to  the 
feed  system  {an  extra  nut  soldered  to  the  outside 
might  be  wise).  For  fixed  operation,  solder  the 
copper  adapter  to  the  radiating  end  of  the  feed 
system. 

Tune  Up 

Tune  up  is  simple:  The  radiating  end  of  the 
feed  has  to  be  set  to  the  dish*s  focal  point.  Then 
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Figure  L  Assembly  of  the  W  GHz  dish  and  feed. 


the  separation  between  the  end  of  the  waveguide 
and  the  splash  plate  is  adjusted  for  maximum 
radiation. 

You  will  need  some  sort  of  power  or  signal 
strength  measuring  device  to  make  these  adjust- 
ments. It  can  be  as  simple  as  an  unpowered 
Solfan  unit-  Just  measure  the  mixer  diode  cur- 
rent of  the  unpowered  unit  when  it  is  placed  a 
few  feet  away  from  the  dish  with  a  sensitive 
current  meter.  Another  Gunn  transceiver  could 
also  be  used  to  peak  the  signals, 

The  feed  system  can  be  adjusted  by  screwing 
the  assembly  into  or  out  of  the  dish.  The  splash 
plate  can  be  adjusted  by  screwing  the  PVC 
adapter  further  on  or  off  the  %  "  pipe  thread. 
These  adjustments  interact  and  should  be  made 
to  optimize  the  gain  of  the  system. 

If  you  have  built  the  portable  system  with  set 
screws,  be  very  careful  not  to  distort  the  34" 
copper  pipe  waveguide  when  you  tighten  the 
screws.  If  everything  has  been  done  correctly, 
the  polarization  of  the  output  will  be  within  a  few 
degrees  of  the  original  source.  If  small  dents  or 
distortions  are  introduced  into  the  pipe,  the  po- 
larization of  the  output  will  rotate. 

An  8-32  screw  can  be  inserted  into  the  center 
of  the  copper  disk  and  adjusted  to  scatter  the  RF 
energy  better  as  it  hits  the  disk,  The  copper  disk 
can  be  made  from  a  piece  of  single  or  double- 
sided  PC  board.  The  PVC  adapter  could  be  ma- 
chined from  a  better  microwave  plastic  for  low- 
er losses.  During  the  machining,  a  dielectric 
lens  structure  could  be  formed  to  optimize  the 
scatter  from  the  disk. 

This  disk  and  feed  system  may  not  be  perfect, 
but  it  is  a  usable  system  that  can  be  made  from 
hardware  store  plumbing  parts.  Total  cost,  with- 
out the  dish,  should  be  less  than  $5.  The  feed 
illumination  is  good,  and  there  is  very  little  mea- 
surable radiation  escaping  the  dish.  Measure- 
ments taken  across  the  dish  (built  with  the 
dimensions  shown)  show  a  reasonable  illumina- 
tion pattern. 


Contact  Arthur  J.  (Jerry)  Jensen  WWW  at 
10900  Ewing  Ave.  S.f  Bloomington  MN 
55431. 


Parts  List 

1  1 2"  length  of  ¥<i  ■  copper  water  pipe 

1  % "  maJ  e  p  Spe  t  h  read  to  3/4 "  pi  pe  ad  apter 

1  % *  fern  ale— f  emal  e  p  ipe  co  u  pi  i  ng 

I  3/^  pvc  female  pipe  thread  to  PVC  pipe 

adapter 

1  1  *  copper  male  pipe  thread  to  pipe  adapter 

1  1 -  galvanized  iron  female  pipe  flange 

1  W  R90  wa  veg  u  i  d  a  f  I  ang  e 

1  3  Va  "  cop  pe  r  b  rass  d  isk 

Note:  18"  and  24"  dishes  are  available  from 
Satellite  City,  2663  County  Road  I,  Moundvtew 
MN;  (612)  786^4475.  Costs  are  about  $20  and 
$30  respectively. 


73  Amateur  Radio  Today  •  February,  1991     57 


4 


T 


vn 
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Above  and  be yond 

VHF and  Above  Operation 


CX.  Houghton  WB61GP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Diego  CA  921 19 

Microwave  Mixers 

There  are  so  many  different  types  of 
microwave  detectors  available  that  I 
couldn't  fully  describe  them  all  to  you 
What  I  will  do  is  describe  some  of  the 
more  common  types  I've  observed  in 
surplus,  the  most  familiar  being  the 
double  balanced  mixer  (DBM)  that's 
similar  to  the  SRA-1 .  I  have  used  this 
mixer  in  many  different  converters, 
You'll  find  various  applications  tor  ii  in 
almost  any  ARRL  handbook. 

Most  devices  run  out  of  steam  at  500 
MHz;  some  special  types,  such  as  the 
TFM-1 ,  are  capable  of  operation  up  to 
1500  MHz.  But  for  our  microwave 
bands,  we  need  mixers  that  operate  at 
frequencies  from  2.3  GHz  to  10  GHz 
and  above. 

Some  prepackaged  microwave  mix- 
ers come  with  coaxial  connectors  at- 
tached to  their  three  ports:  RF  (in/out). 
IF  (in/out),  and  local  osciJtator,  L.Q., 
injection.  Yes.  that's  '+in/out."  as  any 
mixer  can  be  used  m  receiving  or  trans- 
mitting. Mixer  ports  are  labeled  R  (for 
RF)P  U  (*0r  L.Q.),  and  X  (for  IF).  Pack- 
age styles  can  vary  quite  a  bit.  Usually, 
but  not  always,  the  bigger  the  package, 
the  lower  ihe  frequency. 

An  SSB  Modulator 

At  a  flea  market,  I  found  a  device 
labeled  "SSB  Modulator"  that  was 
3Va "  high,  5"  long,  and  W  thick.  (See 
Figure  1 ,)  Quite  a  monster  as  mixers 
go.  The  price  was  right,  so  I  picked  it 
up.  I  thought  it  would  be  a  500  to  1.5 
GHz  low  frequency  mixer  of  some  lype. 
but  when  I  tested  it.  it  failed  to  perform 
at  these  frequencies.  I  opened  il  up  10 
see  what  was  going  on. 

Access  to  the  inner  parts  was  ham- 
pered by  bolts  epoxied  and  painted 
over.  After  scraping  the  paint  off  and 
picking  the  epoxy  away  with  a  knife,  I 
was  able  to  remove  the  bolts.  The  unit 
spitt  into  two  sections  (top  and  bottom 
plates),  revealing  the  inner  circuitry 

Looking  at  the  circuitry,  I  could  see  tt 
wasn't  defective  The  device  was  a 
very  high  frequency  phase  combining 
type  of  mrxer  The  actual  mixer  cir- 
cuitry was  about  14"  square,  definitely 
not  1  GHz  stuff,  I  put  the  unit  back 
togelher  and  tested  il  a!  a  much  higher 
frequency,  and  found  that  it  functioned 
in  the  &  to  12  GHz  range. 

It's  difficult  to  represent  all  the  de- 
tails of  this  mixer,  but  it  uses  four 
diodes  and  has  combining  striplines  on 
both  the  top  and  bottom  of  the  very  thin 
PC  board,  coupling  and  phase  cancel- 
ing RF  from  port  to  port.  This  method 
achieves  a  high  degree  of  balance,  im- 
proving unwanted  mixer  products  from 
either  the  USB  or  LS8  inputs.  Need- 
less to  say.  I  was  excited. 


If  an  item  is  inexpensive,  take  a 
gamble  and  pick  it  up;  you  do  not  know 
what  you  might  be  missing.  True,  the 
mixer  could  well  have  been  another 
doorstop,  but  no  gamble,  no  chance  of 
winning. 

Another  type  of  mixer  common  on 
the  surplus  market  is  waveguide  mix* 
ers.  You  can  identify  their  frequency  by 
the  size  of  the  attached  waveguide. 
Figure  2  shows  a  typical  waveguide 
mixer,  This  unit  has  two  mixer  diodes 
and  usually  comes  with  an  internet 
preampl  ifier  optimized  around  70  MHz, 
This  is  a  common  IF  for  commercial 
systems.  One  of  the  waveguide  ports  is 
the  RF  input  and  the  other  is  the  local 
oscillator  injection  for  the  mixer.  I  have 
interchanged  them  with  no  ill  effect. 

Two  caps  about  fe-  in  diameter  al- 
low you  to  service  the  detector  diodes, 
if  necessary.  Note  that  this  mixer  only 
uses  two  diodes;  one  is  positive  and 
the  other  diode  is  reversed  in  polarity. 
The  circuit  works  just  like  a  full -wave 
rechfier  in  an  AC^DC  power  supply. 

Testing  microwave  detector  diodes 
is  simple,  as  they  have  a  standard  junc- 
tion and  will  test  like  a  basic  diode .  One 
problem  is  that  the  voltage  rating  and 
current  permitted  through  these  mi- 
crowave diodes  is  quite  low,  and  in 
testing  them,  use  camion  not  to  exceed 
limits.  The  old  reliable  1N21  {6  GHz) 
and  i  N23  (10  GHz)  diodes  used  can  be 
tested  with  a  basic  ohmmeter,  Use  the 
times  10  scale  to  limit  current,  and  it 
will  show  you  if  the  junction  is  still  alive. 
This  will  not  guarantee  any  figure  of 
merit  (noise  figure)  of  the  device.  If  the 
device  is  a  good  noise-figure  type,  you 
might  want  to  wait  until  you  can  test  it  in 
a  circuit. 

I  would  not  want  to  subject  expen- 
sive diodes  to  the  ohmmeter  test.  You 
must  use  good  judgement,  since  some 
of  the  newer  devices,  such  as  GaAs 
types,  will  be  destroyed  or  degraded  by 
test  voltages  near  5  volts- 1  would  limii 
the  meter  test  to  the  1N21  and  1N23 
d>odes.  The  GaAs  type  mixers  have 
static-sensitive  junctions  and  can  easi- 
ly self-destruct  with  improper  handling 
Test  GaAs  devices  in  a  circuit,  after  the 
device  «s  built,  not  with  the  ohmmeter. 

A  mixer  similar  to  the  waveguide 
type  operates  at  lower  frequencies. 
The  waveguide  may  not  be  attached 
because  a  larger  size  is  required,  Nor- 
mally, the  waveguide  ports  are  re- 
placed with  two  JIN"  connectors  on  the 
opposite  side  from  the  detector  diode 
caps.  The  basic  body  contains  the 
same  IF  type  amplifier  described 
above.  See  Figure  3,  which  describes  a 
mixer  for  5,6  or  3.3  GHz  operation. 
These  mixers  come  from  aircraft  radar 
and  some  communications  systems. 
Several  variations  are  starting  to  ap- 
pear m  surplus. 

The  "ortho  mode*'  waveguide  mixer 
(see  Figure  4}  takes  a  totally  different 
approach  by  coupling  the  RF  and  LO. 
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Figure  f.  Surplus  SSB  modulator  for  WGHz. 
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Figure  2,  Waveguide  mixer  for  10  GHz. 
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Figure  3.  Mixer  for  3-6  GHz  range. 
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Ftgure  4,  The  ortho  mode  mixer  W  GHz  (good  for  SSB  10  GHz},  inexpensive  m 
surplus,  has  good  port  isolation 


ports  in  a  unique  way.  This  mtxer  Is 
waveguide  orientated,  with  the  RF  port 
rotated  90  degrees  from  the  LO-  port. 
This  further  isolates  the  pons,  (Normal 
isolation  between  cross  polarization  is 
a  minimum  30  dB  loss).  The  IF  amplifi- 
er could  be  bolted  to  the  mixer,  but 
usually  the  mixer  is  by  itself.  IF  connec- 
tions are  made  to  both  the  detector 
diodes,  one  positive  and  the  other  re- 
versed or  negative.  If  you  have  one  of 
these  mixers,  you  can  combine  the  de- 
tector diodes  with  two  coupling  capaci- 
tors to  form  the  IF  output.  Don't  forget 
to  provide  a  DC  return  for  the  mixers,  A 
small  RFC  will  do  the  trick. 

Now  you  might  ask,  "Why  all  the  in- 
formation on  these  mixers?*"  Well,  they 
work  and  they're  relatively  inexpen- 
sive, costing  about  $10  to  S20  each  in 
surplus.  You  can  use  them  to  construct 


a  high  quality  SSB  or  narrowband  FM 
microwave  converter.  They  may  not  be 
the  latest  state-of-the-art  mixers,  but 
they  will  work  as  welt  as  the  expensive 
types.  Size  is  the  onty  drawback. 

Mixer  Perspective 

Of  course  there  are  several  other 
types  of  mixers  suitable  for  our  mi- 
crowave bands  in  addition  lo  the  types 
described.  These  can  be  single-bal- 
anced, double-balanced,  quadrature 
IF,  image  rejection,  rat  race,  and  even 
triple  balanced  types.  Mixers  are  rated 
by  conversion  loss  and  noise  figure. 
Conversion  loss  is  the  ratio  of  RF  input 
power  compared  to  the  IF  output  pow- 
er. Noise  figure,  expressed  in  decibels, 
is  the  ratio  of  signal  to  noise.  The  lower 
the  decibel  value,  the  better  the  mixer 
will  perform  in  receiving  weak  signals. 
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Listing  1 . 

FORMULA  FOR  GUIDE  WAVELENGTH  (FREE  SPACE) 

J 

REM  PROGRAM  CALCULATES  GUIDE  WAVELENGTH 

7 

REM  IN  A  WAVEGUIDE  ENTER  DIMENSION  IN 

8 

REM  INCHES  EXAMPLE  WG16=.9  INCHES 

$ 

REM  ENTER  FREQUENCY  IN  MHZ 

13 

INPUT  M FREQUENCY" ;F 

20 

INPUT  "DIMENSION  A"; A 

22 

X=300000/F 

24 

2=25.4  +  A 

30 

B=2  *  Z 

40 

C=X/B 

50 

D=C"2 

60 

E=SQRtl-D) 

70 

G=X/E 

80 

PRINT  G 

90 

GOTO  10 

Listing  1.  Free  space  calculation  for  guide  wavelength. 


Listing  2, 

SAME  PROGRAM  FOR  GUIDE  WAVELENGTH  BUT  CORRECTED  FOR  SEA  LEVEL 
ATMOSPHERIC  CON SIDE RAT IONS  AND  ADDED  "ABS"  STATEMENT  TO  CORRECT 
FOR  SOME  COMPUTERS'  METHOD  OF  HANDLING  NEGATIVE  /  LESS  THAN  ONE 


2  REM  CONSTANT  CORRECTED  FOR  SEA  LEVEL 

3  REM  AND  STANDARD  HUMIDITY  (299780) 

5  REM  PROGRAM  CALCULATES  GUIDE  WAVE 

6  REM  LENGTH  IN  FRACTIONAL  INCHES 
3  REM  DIMENSION  A= INS IDE  WAVEGUIDE 

9  REM  EXAMPLE  WG/16  »  .9  INCH 

10  INPUT  "DIMENSION  A"? A 
2  0  INPUT  "FREQUENCY" jF 
22  X=299780/F 

24  PRINT  X 

2  6  Z=25.4*h 

30  B=2*S 

40  C=X/B 

5  0  D=C"2 

5  2  H=1~D 

5  3  PRINT  H 

55  H=ABS(N) 

&0  E=SQRJH) 

70  G=X/E 

S0  PR3NT  G 

E4  I=G/25.4 

86  PRINT  I 

90  INPUT  r,DO  YOU  WANT  MORE  nATA"?ZS 

100  IF  LEFT?  (Z?,!)  =  '"YH'  THEN  20 

110  END 


Listing  2.  Guide  wavelength  program  corrected  for  sea  level. 


Listing  3  * 
PROGRAM  FOR  DIELECTRIC  CONSTANT  OF  PRINTED  CIRCUIT  BOARD 


2  REM  THIS  PROGRAM  CALCULATES  THE 

4  KEM  DIELECTRIC  CONSTANT  OF  DOUBLE 

6  R£M  SIDED  PC  BOARD  BY  MEASURING  THE 

7  REM  CAPACITANCE  IN  PF,  AND  MEASURING 

3  REM  THE  SQUARE  INCHES  OF  THE  MATERIAL 
10  INPUT  "distance  between  plates "tD 

20  INPUT  "measured  capacitance" ; C 
3  0  INPUT  "square  ares  in  jriebc>s"}A 
40  X^.224*A 
50  K=D*C/X 

60  PRINT  "dielectric  constant  ";  K 
70  INPUT  "DO  YOU  HAVE  MORE  DATA " ; Z 5 
80  IF  LEFTS  (ZS,1J="Y"  THEN  28 
90  END 


Listing  3.  Dielectric  constant  calculation  for  PC  boards. 


Keep  too  king  at  flea  markets  and  swap 
meets.  Don't  turn  up  your  nose  at  some 
otd  grubby  box  with  a  waveguide  mixer 
weighing  half  a  pound  and  covered 
with  spider  webs.  Check  it  out.  I  usually 
tell  friends;  If  it's  microwave  and  the 
price  is  low,  buy  it. 

Listings  1-3 

Larry  K1LPS  inspired  the  program 
listings  in  this  column.  In  designing 
Gunn  oscillators  and  detector  mounts^ 
he  wondered,  "Just  how  far  from  the 
back  of  the  cavity  do  you  space  the 
diode  or  pick  up  in  a  transition?" 

The  dimension  is  a  quarter  of  a 
wavelength,  however  the  measure- 
ment is  abraded  by  the  fact  that  it  trav- 
els differently  in  a  waveguide  than  in 
free  space.  Therefore,  it  is  spaced  a 


"guide  wavelength"  (one-quarter 
guide  wavelength,  actually). 

I  worked  the  formulas  out,  but  usual- 
ly came  up  with  different  answers.  In 
the  process  of  doing  my  math  I  make 
"misteaks"!  Therefore,  I  put  the  formu- 
las in  a  basic  program  that  can  run  on 
almost  any  computer.  The  programs 
are  short  and  can  be  typed  in  quickly. 
See  Listing  1  for  the  free  space  calcula- 
tion for  guide  wavelength,  and  Listing  2 
for  a  corrected  formula  for  sea  level/hu- 
midity corrections.  This  program  also 
corrects  for  computers  like  the  Radio 
Shack  Model  100  that  can't  take  the 
square  root  of  a  negative  number. 

The  program  in  Listing  3  is  for  figur- 
ing the  dielectric  constant  of  a  double- 
sided  printed  circuit  board.  AH  you 
have  to  do  is  measure  the  capacity  of 


the  PCB,  figure  how  many  square  inches 
of  material  you  have,  and  enter  it  into 
the  program.  After  a  few  calculations, 
you  can  make  a  chart  to  take  to  flea 
markets  to  determine  if  you  are  looki  ng 
at  Teflon**  or  Fiberojas™  material. 

From  the  Mailbox 

Curt  WA6TIP  asks  about  the  mike 
transformer,  capacitor  C34,  and  the 
value  of  the  meter  movement  used  in 
the  30  MHz  IF  system  in  the  article,  "  1 0 
GHz  Fun,"  in  the  April  1990  issue. 
Well,  Curt,  the  mike  transformer 
matches  the  impedance  of  your  mike 
(assuming  dynamic)  low  Z,  to  the  high 
impedance  of  the  mike  circuit.  Mine 
was  about  2k  to  50k,  a  surplus  type.  In 
the  article,  pins  2  and  3  of  the  mike 
circuit  were  erroneously  reversed.  Pin 

2  should  go  to  the  decoupling  network 
and  feedback  resistor,  andpinStiesto 
the  mike  circuit.  Sorry  about  that. 

Alternatively,  you  could  replace  the 
transformer  with  an  etectret  mike  (99c 
at  Radio  Shack).  Convert  the  circuit  by 
tying  one  end  of  the  electret  mike  to  pin 

3  and  the  other  end  to  ground,  and 
couple  a  15k  resistor  at  pin  3  to  +  DC. 
Capacitor  C34  was  left  off  the  parts  I  ist; 
if  s  a  10  pF  bypass,  n  on  critical.  The 
meter  movement  was  a  sensitive-type 
25  microamps.  You  can  use  any  type  of 
meter  up  to  about  200  microamps. 

Next,  a  letter  from  Jeffry  NfflMAU.  He 
wanted  to  determine  just  how  expen- 
sive it  is  to  get  on  the  2  or  3  GHz  bands. 
I  believe  it  would  cost  about  a  hundred 
dollars  for  a  kit  of  parts  along  with  some 
good  scrounging.  That's  why  I  am 


Upda 


pulling  for  10  GHz  operation.  You  can 
get  10  GHz  equipment  inexpensively 
by  scrounging  local  alarm  companies 
for  microwave  atarm  units,  Aiarm  com- 
panies are  tossing  out  microwave  units 
in  favor  of  newer  systems.  That  would 
make  a  sfmpEe  system  for  1 0  GHz  cost 
effective.  The  total  cost  of  a  simple  sys- 
tem could  be  less  than  $40  if  you 
scrounge  parts. 

Gary  KD6RF  wants  to  know  if  the  PC 
board  for  the  30  MHz  IF  amplifier  is  still 
available,  and  if  the  price  has  gone  up. 
Well  everything  is  going  up,  especially 
gasoline,  but  my  price  remains  the 
same.  Cost  is  stiil  $10  for  the  PC  board 
with  the  TDA-7000  chip,  and  a  few  oth- 
er parts  to  help  you  defray  costs.  (See 
"10  GHz  Fun.")  I  try  to  keep  all  items 
available  to  assist  project  building,  as  I 
feel  this  is  a  very  necessary  ingredient 
to  promote  low  cost  projects  for  our 
UHF/VHF  microwave  frequencies. 

New  developments  in  my  shack  in- 
clude working  on  several  laser  related 
projects,  and  Tm  looking  for  a  few 
parts,  especially  head-on  photomulti- 
piiers  to  use  in  an  optical  receiver.  Al- 
ready built  is  a  unique  circuit  for  the 
receiver,  which  I'll  cover  in  a  future 
column.  I've  built  a  diode  detector,  but  I 
want  to  try  the  photomultipJier  tubes 
out  next  because  they  are  more  sensi- 
tive. J  would  appreciate  any  help  or  in- 
formation on  a  source  of  these  tubes. 

I'll  be  gtad  to  answer  any  questions 
related  to  our  VHF/UHF  microwave 
bands  or  similar  topics.  Please  send 
an  SASE  for  prompt  reply.  Chuck 
WB6IGP 


10  GHz  Fun 

Chuck  Houghton's  article,  "10 
GHz  Fun/'  appeared  in  the  April 
1990  issue  of  73.  See  his  "Above 
and  Beyond"  column,  page  59,  in 
this  present  issue  for  corrections. 


He  states  that  in  the  article,  pins  2 
and  3  of  the  mike  circuit  were  erro- 
neously reversed.  Pin  2  should  go 
to  the  decoupling  network  and 
feedback  resistor,  and  pin  3  ties  to 
the  mike  circuit. 
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THE  RF  CONNECTION 

SPECIALIST  IN  RF  CONNECTORS  AND  COAX 


Part  No. 

PL-259WSA 
83-1SP-105G 

33-822 
PL-259/ST 
UG-175 
UG-176 

UG-21B/U 

UG-21D/9913 
UG.21B;9913 
UG-146AW 
UG-83BJU 


Description  Price 

UHF  Male  Phenolic,  USA  made  5  .70 
PL-259  Phenoli  c ,  A  mpheno  I  .89 

PL-259  Te«on.  Amphenol  1 .  75 

U  H  F  Mai  e  Silver  Tef  I  on.  USA  1 .50 
Reducer  for  RG-  58  20 

Reducer  for  RG-59  a  MINI  8  20 

NMaleRG-8. 213,  214.  large  body  5.00 
N  Male  Pin  for  9913, 9086,  8214 

fitsUG-^lD/U&UG-SlBWN's  1.50 

N  Mate  for  flG  S  with  99 1 3  Pin  3 .  95 

N  Male  for  RG  -8  w  it  h  99 1 3  Pin  5,75 

N  Male  to  50-239.  Teflon  USA  6.0Q 

N  Female  to  PL-259.  Teflon  USA  6.00 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY'' 

THE  R.F.  CONNECTION 

21 3  North  Frederick  Ave.  #1 1 

Gaithersburg,  MD  20877 

ORDERS    1-800-783-2666 

INFO    301-840-5477     FAX    301-869-3680 

PRfeCES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  C.O,D.  ADD  $3.50  PER  ORDER 


CIRCLE  115  ON  READER  SERVICE  CARD 


NEW  CATALOG 
i  ...WITH  PRICES! 

>  Bia  92  oaaeSVzx  11"  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 

$1  to 


Universal  Radio 

1 280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 
Tel.  614  866-4267 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted,  OH  44070 

216-777-9460 


SAIRAGE/KIM 

Handi-Finder 
Daiwa 

Heath  Com  pa  iiy 

GAP      Diamond 


=3  Aiming 

many  other  items 


iS) 


CIRCLE  78  ON  READER  SERVICE  CARD 


SexlDa\ 


TJ5E 


fl*riboft  WiKMiii 


Two-Color 
Rfittib&H  Assortment 

Wt  Ship    ifextDof    2nd  Day  ASAP 
10*        S29.95    $24.95     $19,95 


fay 


lif*  II 

lAntennasWest 
1(801)  373*8435 


30*  SJJ.95  SJ4-95 

400  $49.9$  S4J.95 

S00  SS4.95  S4*+95 

1000  $99.9$  $&9.9$ 

Far  "i  c  miih[  air  JtlJvtry  a  J  J 

B*xi  J0062-S.  Provo  UT  84*05 


■sio. 


$44.95 
$79.95 

mail- 


SIGNAL  SENTRY 

A  VERY  INTELLIGENT  DTMF  DECODER 


Complete  Kit  Only  ....$69.95 
Assembled  Board  ....$89:95 

Solve  your  monitoring  problems  Can  store  and  remember  the  ID  ol 
(he  taller,  ignores  background  chatter,  responds  only  to  valid  DTMF 
signals  Screens  irictirnimg  calls  Small  enough  lo  lit  into  many  rigs, 
including  some  NT's.  Provides  serial  outpul  ol  all  DTMF  (ones, 
usable  as  a  remote  conlroJfer.  Operates  on  6  to  16VDG 
CA  residents  add  8.25%  $ats$  tax.  $&i-t:  $4.50  {insured}.  Foreign 
Oftiers  atftf  J 5%  Ftif  more  tnfo  or  catalog,  s&ntf  L$A$E{45&}  to: 

A&A  Engineering 

2521  W.  LaFg I m a  #K  *  A nahelm .  C A  92SQ 1 ■  71 4-952-2 1 1 4 


CIRCLE  109  ON  READER  SERVICE  CARD 

Where's  the  Beam? 

Th*r*'l  1 20  me  ter  DX  Hal  ESqijir*  j  I  u  n  £  iMlwefl  r.h  is  Jiw 
*n<3  the  peat  of  At  root  Ten  and  15  nwter  Ha  I  Squares 
hing  OBjf  f  [lie  tives  of  fie  hou«.  The  ntigbtars 
haven  l  noticed.  Bui  tht  DX  htara  me  anyway.  TW». 
nice-  My  Ha]Sqtiafei  are  heard,  oot»e*ii.  Theyu-wl 
DX  without  a  iowerFwiUiouran.  amplifier,  and  without 
telling  the  neighbors.  When  yen  order  add  $5  P&H. 
1*  M  i?  M  H  M  4*  M  | 

SJ9.95     $44,95     $49.95     $69.95        fc 

Antennas  West  Ord»r  Hoi  LT 

&ox  50061,  Ppom,  UT  84605         800-926-7373 

BjjildjyjQjrowa  f wm  jjraKh  Aiih  TechNote  rl22AS\hb  ppd  USA,  j 


*fcp*J 


CIRCLE  90  ON  READER  SERVICE  CARD 


CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 
Save  $100' s  A  Year 


•  All  Jerrold,  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more, 

•  60  Day  Money  Back  Guarantee 

•  Shipment  within  24  hours 

•  Visa/MC  and  C.O.D. 

WE  WILL  BEAT  ANYONE'S  PRICE 

No  Illinois  Orders  Accepted 


Electronic  Engineering 

P.O.  Box  337.  Barrington.  IL  60011 

FREE  CATALOG 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  1&5  ON  READER  SERVICE  CARD 


Model  WLA24M 
5-1000  MHZ  PREAMPLIFIER 

For  analyzers,  scopes,  radio/TV,  ICOM 
R-7000,  scanners,  etc.  Gain  23  dB, 
Noise  Fig,  3  dB,  Pout  (IdB)  18dBm, 
12  15  VDC.  Usable  2-1100  MHz,  with 
input  protection,  in  cast  aluminum 
case.  Pull  signals  tram  noise.  Only  $  119 
+  $4. 


WI-COMM  ELECTRONICS  INC. 

P.O.  Box  5174,  MA5SENA,  N.Y.  13662 
(315)  769-S334 


Natural  Voice  Products 


Repeater  Identifiers 
Contest  Stations 
Site  Alarms 
Remote  Telemetry 
Weather  Stations 
Multiple  Languages 
Emergency 
Announcements 


DataVoice  -  DV-64 

Add  a  Recorded  Natural  Voire  to  your  system  Or  equipment. 
Voice  vocabularies  or  multiple  phrases  up  to  1  minute  in  a 

Natural  Voice  is  saved  in  Non-Vnlatile  E-Pram  memory,^ 
power  is  removed,  the  recordings  will  not  be  lost).  We'll 
record  your  message^)  En  a  mate  or  female  voice  -  or  -you  can 
record  ihe  library  by  using  the  optional  SDS^l 000  develop- 
mem  board  on  an  IBM  or  compatible  computer. 


8  ohm  Audio  output 
60ft  ohm  Audio  output 
+9v  to  +  I4v  Supply 
Size  :  4.00*  x  425* 
Connectors  Included 


Parallel  Input  Ward  Select 
500  ma  KeyLine  Output 
52  Kb  sampling  rate 
Multiple  Modes 
Selectable  Timing 

Price  S  169JX3  Single  Qty  (programmed) 

Palo  mar  Telecom,  Inc. 

2250  N.  Iris  Lane  -  Escondido,  Ca,  92&2G 

(619)  746-7998 


CIRCLE  139  ON  READER  SERVICE  CARD 


REPEATER  LINK  CONTROLLER 


LINK  COMM  RLC-6 

«  ALLOWS  3  HUB  OR  CHAIN  LINKS 

•  CAN  BE  INTERFACED  TO  MOST  REPEATER 

CONTROLLERS 
-  DIRECT  CONNECTION  TO  S-COMM  5f6 

REPEATER  CONTROLLERS 

■  HALF  OR  FULL  DUPLEX  LINK 

■  REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 


ONLY  $149-95 


LED  DISPLAY  BOARD 
S'COM  CABLE 


$29,95 
,  $9.95 


LINK  COMM 

PO  BOX  1071  •  BOZEMAN,  HT  59771 

(406)  587-4085 


CIRCLE  47  ON  READER  SERVICE  CARD 


ma;ccom 


AUTOMATIC  ANTENNA  MATCHER 

The  ulhmate  advanced  rec-hnology  — 

when  you  need  it  most. 


P.O.  Box  502 

Ft.  Lftud*rd«l*l  FL  33302 

(305)  523-6369 


Catt  Sonny 

THE    BOTTOM    L.II4CF       'MAKCOM'wOtTKI-^^ 


CIRCLE  101  ON  READER  SERVICE  CARD 


*  *  *  *  PRESENTING  *  *  *  + 

TV 
DESCRAMBLERS 

*****   STABBING     ***** 

JERROLD,  HAMLIN,  OAK 

AND  OTVfEft  FAMOUS  MANUFACTURERS 

•  FINEST  WARRANTY  PROGRAM  AVAIL  ABLE 

•  LOWEST  HETAJL  *  WHOLESALE  fRfCES  IN  U.S. 

•  ORDERS  SHIPPED  FflOM  JTOCK  WHWN  Z4  HR5. 
«  ALL  MAJOR  CREDIT  CARDS  ACCEPTED 

FOR  FREE  CATALOG  ONLY  1-800-3  45-S9J  7 

FOR  ALL  INFORMATION     f -81  fl-709-99  3  7, 


CIRCLE  5  ON  READER  SERVICE  CARD 


CIRCLE  G3  ON  READER  SERVICE  CARD 


PACIFIC  CABLE  CO.,  INC. 

7325V2  RESEDA  BLVD..  DEPT  1648 
RESEDA,  CA  91335 


CIRCLE  178  ON  READER  SERVICE  CARD 


Number  IS  on  your  Feedback  card 


Bob  Winn  W5KNE 
*QR2DX 
PO  Box  832205 
Richardson  TX  75083 

Germany  and  Yemen 

Germany:  The  ARRL  Awards 
Committee  has  accepted  the  follow- 
ing recommendations  of  the  DX  Ad- 
visory Committee: 

Effective  October  3t  1990,  the 
German  Democratic  Republic,  Y2 
through  Y9,  is  deleted,  because  that 
country  was  absorbed  by  the  Feder- 
al Republic  of  Germany  on  that  date. 
Contacts  with  Y2  through  Y9  sta- 
tions on  or  after  October  3,  and  con- 
tacts with  DA  through  DL  stations  on 
or  after  September  1 7. 1973,  will  be 
credited  as  con  tacts  with  the  Federal 
Republic  of  Germany. 

The  committee  doesn't  mention 
the  former  East  German  stations 
with  callsigns  in  the  DM  series;  how- 
ever, the  official  allocation  for  the 
Federal  Republic  ot  Germany  is  DA 
through  DR,  not  DA  through  DL. 

Yemen:  Effective  May  22,  1990T 
lire  People's  Democratic  Republic  of 
Yemen,  70,  and  the  Yemen  Arab 
Republic,  4W,  are  deleted.  In  their 
place,  a  new  country,  Yemen.  70.  is 
added  effective  the  same  date. 
March  1,  1991,  has  been  set  as  the 
earliest  date  for  submission  of  cards 
for  credit  for  the  new  Yemen  listing. 
Please  do  not  submit  cards  for  credit 
prior  to  that  date.  Honor  Roll  mem- 
bers who  have  made  contact  with 
Yemen  since  May  22,  1990,  will  be 
able  to  update  their  credits  during 
the  month  of  March  1991.  prior  to 
publication  of  the  next  Honor  Roll 
listing. 

DXCC  Processing  Backlog 

In  tate  October  1990,  the  ARRL 
staff,  faced  with  a  large  backlog  in 
processing  DXCC  applications,  or- 
ganized a  special  effort  to  speed 
things  up  ARRL  Business  Manager 
Barry  Shelley  temporarily  took 
charge,  applying  what  he'd  learned 
in  banking,  where  daily  processing 
of  numerous  transactions  is  com- 
monplace. 

Other  new  assignments  at  ARRL 
headquarters  also  helped  to  reduce 
the  backlog.  By  early  November,  ap- 
plications received  in  June  1990 
were  being  processed,  a  delay  of  ap- 
proximately five  months.  As  the  new 
process  gains  momentum,  the  delay 
should  be  steadily  reduced  to  an  ac- 
ceptable period. 

Islands  On  The  Air' 
Award  Program 

Possibly  one  of  the  many  good 
things  about  DXing  fs  the  chance  to 


Hams  Around  the  World 

team  world  geography.  The  Islands 
On  The  Air  (IOTA)  Award  program 
goes  one  step  further.  \i  gives  you  a 
reason  to  learn  about  the  worlds  is- 
lands, many  of  which  would  other- 
wise go  virtually  unnoticed. 

Shortwave  listener  Geoff  Watts 
created  the  IOTA  Award  program  in 
the  1960s,  when  he  began  to  wonder 
what  DXers  would  do  when  they  had 
worked  all  of  the  DXCC  countries. 
For  almost  si*  months.  Geoff  spent 
two  days  each  week  surrounded  by 
atlases  and  naval  charts,  listing, 
identifying;  and  grouping  islands 
and  archipelagos  by  continent. 

The  first  IOTA  contacts  were  cred- 
ited on  December  1,  1964,  the  day 
the  IOTA  Directory  was  first  pub- 
lished. Today t  mis  award  program, 
consisting  of  16  separate  awards 
based  on  numbers  of  islands  con- 
tacted and  world  location,  is  admin- 
istered by  Roger  Balister  G3KMA 
and  the  IOTA  committee.  You  can 
obtain  information  about  IOTA'S 
award  program  and  a  copy  of  the 
island  Direct ory  from  Roger  Balister 
G3KMA,  La  Quinta.  Mimbridge, 
Chobham.  Woking,  Surrey  GU24 
BAR,  England.  The  price  is  US$4.00 
or  7  IRCs  in  Europe;  US$5.00  or  9 
IRCs  outside  of  Europe. 


A  UNADILLA  ANTENNA  jt 
M  AMI  ICAOTI  IDIM*^  nr\   f\ 


(S08) 

474-8949 

24  Hour  FAX 


MANUFACTURING  CO. 

PO  Sox  4215  BV-AndovefMA -01810 


1M 


THE   BIG  SIGNAL 

Turn  Your  Antenna  Into 
Several  Antennas! 

With  the  *Oid  Refiabfe"  W2VS  antenna  traps 

Traps  Needed  lor  a  Multi-band: 
A  pair  Ipr  w&ty  band  — 


(506) 

475-7831 

9-5  EST  M-F 


except  Invest  frequency 


KW-15 


KW-10 


KW-20 


*0P 

KW-10 


JA 


KW  IS 


KW-20 


Special  wire  length  data  is  shipped  with  your  trap  order.  Gel  rid  of  the  "antenna 
farm"  and  put  all  of  your  favorite  bands  on  one  antenna. 


Raiononl 

Mod»l 

Mftlia                      cSMhl 

KW-1Q 

10                       28.675 

XW-12 

12                        2d  950 

KW-15 

15                       21275 

KW-17 

NEW 

17                         18.118 

KW-20 

20                         14.175 

KW-30 

30                        10.r2S 

KW-40 

40                          7250 

KW-60F 

80F                         3.875 

Need  tutfomizisd 

trtp*  for  *  *peei«l  frequency? 

<Plcix 

:  c*l]  for  addilLCHkil  Info  ind  q note- 

Contact  Your  Local  Ham  Dealer  Today!!! 

To  order  direct  call  (508)  475-7831  or  write 
for  our  informational  brochure  on  our  other  fine  products 

B*tun«-AM*nfM  K)t**Rner**C*n*M  I  nMJitora'ENDBUiMora™- Coaxial  Relay* 

AJI  product*  come  with  ■  30  Day  Warranty 

-NOTICE- 

We  are  the  HEW  manufacturers  of  the  original 

JAMES  MILLEN™  Products 
(506)  975-271 1  9am -5pm  EST  M-F 

CIRCLE  13«  OH  REAPER  SERVICE  CARD 


QSL  ROUTES 


3D2AA 
4S7EF 

4UHTU 

4U1ITU 

4U45UN 

5W1JF 

5W1JJ 

5W1TD 

5W1XD 

602X 

E2A 

7Z1A8 


8P9X 

9H8C 

9J2FR 

9M6O0 

9Y4H 

A35DM 

A71C0 

AV9F 

CN2CW 

CN2JO 

CN8YP 

CN8W 

CQ9M 

CR2UW 

CT3EU 


viaSM2BFJ 

CV2V 

viaCX4CB 

SVSA 

viaSVlAIH 

effective  Oct.  18viaNlHBF 

CY9CF 

via  FP5DX 

T30F 

via  OH6ZS 

1990  CQWW  phone  via  0K3LZ 

1990  Calfbook  address 

T30JH 

Box  299 

Ocl .  20 f  1 990  op  was  KG  YK 

D68GA 

via  NBZV 

Ryde,NSW21l2 

(4U1UN)viaNA2K 

068  VT 

via  K5VT 

Australia 

via  WB60KK 

ED4CW 

EA4C  W.  Jose  Ricardo  Lopez 

TA5KA 

viaHAGNNN 

via  K6VNX 

PO  Box  28067 

TP2CE 

November  2-4: 

viaW6MKB 

28080-Madnd.  Spain 

viaFSFQK 

via  W6XD 

ES2YVX 

PQ  Box  13 

TY10X 

via  IK6FHG 

viaKD5GY 

Vfimsi  203006 

TY2A 

Box  40 

viaXE2AG 

Estonia.  U&SH 

1-611 00  Pesaro  Italy 

1990  CO  WW  phone  only 

FK8GJ 

viaFGCXJ 

UH8EA 

nowvtaWSBWA 

viaKNZN 

FO0SSJ 

via  K8JRK 

V47KP 

viaK2DQX 

Calfbook address: 

F08AA 

via  N6  VO 

V47NS 

v>aW9NSZ 

Others  now  via  WB2W0W 

for  North  America 

V63BD 

via  VE3J0O 

via  K4FJ 

FY5FP 

viaON4ZD 

V63DX 

viaJA7HM2 

via  PADVAJ 

GP6UW 

vtaG3XTT 

V73AZ 

via  KX6DC 

via  I2ZZU 

HC2G 

via  HC2CG 

Calfbook  address 

via  N200 

HD1T 

viaW2KF 

V850M 

viaN2QO 

via  Caitboo  k  address 

HX6DMX 

via  French  bureau 

VP2MEU 

via  K8UE 

viaON4QM 

IJ6MAS 

via  IK8iSH 

VP5VWB 

viaWDSRIH 

PO  Box  80074 

J37DX 

via  W8KKF 

VP5VMA 

via  WD8LL0 

Al-Wakr,  Qatar 

J37V 

v?aK8CV 

W6TEX/CT3 

l  viaWSTEX 

vtaLU9FHF 

JY9SR 

Ray  Shankweifer.  Box  354 

XX9KA 

viaKC9V 

viaF2CW 

Amman.  Jordan 

XU80X 

via  JA^  NUT 

viaFIMJ 

K9EL/VS6 

via  K9EL 

use  oversize 

0pwasF6AT0 

KHGAM 

viaJElCKA 

envelope 

via  F6FYP 

L8H 

via  LU4HH 

YJ1A 

v*aOH3GZ 

v*aF6EEM 

LP3F 

via  LU6FAZ 

YM5KA 

via  HAiNNN 

viaG3PFS 

LZ1V 

waLZlKZM 

ZS9/W6KG 

sameasC9QL 

viaCT4UW 

PY1QN/P08 

via  PY  ION 

ZS9Z 

\naZS6SCR 

via  G3PFS 

R3FI 

via  RA3RQT 

2S92/ZS1 

vta  OH2BH 
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Number  19  on  your  Feedback  card 


Michael  Bryce  W8SVGE 
2225  Mayflower  NW 
Massiihn  OH  44646 

A  Station  T/R  Controller 

Last  month  I  mentioned  a  project  ev- 
ery QRPer  should  have  in  the  shack:  a 
station  T/R  controller  This  month  we1  II 
take  a  look  at  what  is  needed  to  accom- 
plish this  task. 

When  I  started  working  on  the  sta- 
tion controller,  I  had  to  design  it  to  work 
in  anyone's  station;  to  be  able  to  mate 
with  and  control  the  vast  amount  of 
receivers  on  the  market,  without  know- 
ing the  requirements  for  muting  or  an- 
tenna changeover.  This  controller  uses 
relay  switching  to  control  the  external 
devices.  I  chose  relays  for  several 
simple  reasons:  They're  cheap,  easy 
to  come  by,  and  they  totally  isolate  the 
logic  from  the  external  device.  I've  in- 
cluded a  parts  list  for  all  major  compo- 
nents, with  Radio  Shack  part  numbers. 
Of  course,  you  don't  have  to  get  your 
parts  from  Radio  Shack;  junk  box  parts 
will  do  quite  nicely.  In  fact,  the  board 
layout  is  very  flexible.  You  can  use  ei- 
ther radial  or  axial  capacitors  for 
the  two  large  electrolytic  capacitors 
listed. 

To  make  things  even  better,  I've 
joined  forces  with  FAR  Circuits  to  pro- 
duce circuit  boards  for  this  column  (see 
the  parts  list  for  address) . 

The  T/R  controller  should  be  looked 
at  as  four  different  circuits.  This  will 
make  troubleshooting  easier,  should 
the  need  arise.  The  four  circuits  consist 
of  the  following:  sidetone  generator, 


Pails  List 

1     741  op  amp 

RS  276-007 

1    LM386  amplifier 

RS  276-1731 

4    2N2222 

or  RS  276-2009 

1    2N3905 

or  RS  276-2023 

4    1N4QQ1 

RS  276^1 101 

1     1M914 

RS  276^1 122 

1    5k  PC  trimmer 

RS  271-217 

1    100k  PC  trimmer 

RS  271-220 

or  100k  pane!  pot 

RS  271-092 

1    10k  PC  trimmer 

RS  271-216 

or  10k  panel  pot 

RS  271-1721 

1    4700  uF  Cap 

RS  272-1022 

1    1000  uF  cap 

RS  272-953 

or  1000  j_iF 

RS  272-1 047 

1     470  uF 

RS  272-1 030 

or  use  470  uF 

RS  272-1018 

1    0,1  cap 

RS  272-1 35 

1    47uF 

RS  272-1 027 

1    10uF 

RS  272-1025 

2    PC  mount  relays 

RS  275-21 9 

1    reed  relay 

RS  275-233 

1    metal  enclosure 

RS  270-272 

Miscellaneous  parts 

include  resistors. 

smalt  capacitors,  PC  board,  IC  sockets, 

connectors,  knobs,  LEDs,  wire,  anten- 

na relay  {a  good  choice  would  be  RS 

275-21  &),  and  other  odds  and  ends. 

A  blank  PC  board  is; 

available  for  $6  50 

+  $1,50  postage/handling  from  FAR 

Circuits,  18N640  Field  Court,  Dundee 

IL  60118. 

Low  Power  Operation 


audio  amplifier,  delay  switching  and 
keying,  and  power  conditioning.  To 
better  understand  how  the  T/R  con- 
troller works,  a  short  description  might 
help.  We'll  start  with  the  power  condi- 
tioning part  of  the  controller. 

Power  Conditioning  Circuit 

Being  solar  powered ,  my  station  is  a 
bit  different  from  the  usual  ham  shack. 
A  large  battery  bank  supplies  power  to 
the  shack.  Because  of  the  nature  of 
this  setup,  I  have  to  decouple  any 
12-volt  device  from  the  12-volt  bus.  In 
the  T/R  controller,  the  decoupling  is 
i  n  t  he  fo  r m  of  a  I  arge  e  Eectrolyti  c  capac- 
itor. 

To  provide  reverse  voltage  protec- 
tion to  the  T/R  controller,  a  smali 
1N4001  diode  is  in  series  with  the  sup- 
ply line.  You  might  worry  about  the 
diode  surviving  the  inrush  of  current  to 
charge  the  capacitor,  but  this  shouldn't 
be  a  problem.  If  you  can't  sleep  at  night 
thinking  about  itT  use  a  3-amp  diode  in 
place  of  the  1N4001. 

If  you  connect  up  the  T/R  controller 
backwards,  nothing  will  happen,  and 
there  will  be  no  damage-  After  this 
diode  comes  the  4700  uF  capacitor. 
You  may  not  need  that  much  capaci- 
tance. In  fact,  one  of  the  T/R  controllers 
1  plan  on  using  in  a  transceiver  has  only 
2200  |iF  of  capacitance.  Use  what  you 
need  to  keep  critters  off  of  the  4-12  volt 
bus,  but  don't  lose  any  sleep  if  you 
can't  find  the  exact  amount  listed  here. 
The  value  Is  not  critical.  I  supply  oper- 
ating power  for  the  T/R  controller  from 
my  +12  volt  power  bus. 

As  a  second  thought,  you  can  use  a 
wall  transformer  to  power  the  T/R  con- 
troller, as  long  as  the  unit  can  supply 
+  12  volts  with  at  feast  500  mA,  The 
large  4700  uF  cap  will  smooth  out  even 
the  nastiest  wall  transformer  power 
supply,  You  may  even  be  able  to  get  by 
with  an  AC  powered  wall  transformer, 
as  the  diode  will  rectify  this  and  the 
4700  uF  cap  will  then  act  as  a  large 
filter  cap.  This  is  not  the  best  route  to 
take,  but  it  should  work,  A  470-ohm 
resistor  and  LED  are  included  to  let  you 
know  the  T/R  controller  has  power  ap- 
plied to  it. 

Four  LEDs  keep  you  informed  on 
what  is  happening  with  the  T/R  con- 
troller. There  is  one  each  for  "power 
on/'  CW  keying,  delay,  and  "audio 
on."  I  used  TP1  LEDs  in  my  proto- 
types. These  are  very  bright  and  look 
nice  in  the  case  I  chose  to  use. 


The  Sidetone  Generator 

I  used  a  741  op  amp  to  generate  the 
tone,  with  a  PC  mounted  trimmer  to 
adjust  the  pitch.  You  can  adjust  it  to 
your  liking.  This  tone  generator  is 
turned  on  and  off  to  follow  the  keying.  I 
did  not  want  to  keep  the  tone  generator 
running  all  the  time,  since  this  could 
cause  troubfe  if  the  high  gain  audio 
stages  of  a  direct  conversion  receiver 
were  to  pick  it  up.  The  result  would  be  a 
constant  tone  in  the  receiver.  The  tone 
generator  Is  keyed  on  by  applying  +12 
volts  to  the  sidetone  Input, 


Photo  A,  Inside  of  the  prototype  of  the  T/R  controller.  Notice  the  four  relays;  one  is 
hidden  under  the  speaker.  Also,  note  the  three  extra  ICs  for  the  keying  delay 
circuit.  This  was  not  included  in  the  final  circuit 


Photo  B.  Rear  view  of  the  T/R  controller  in  a  Radio  Shack  chassis. 


The  Audio  Amplifier 

The  audio  amplifier  takes  the  low- 
level  sidetone  and  provides  speaker 
level  audio-  This  is  a  classic  design 
using  an  LM386  audio  amplifier  chip. 
Notice  the  second  1000  uF  capacitor 
near  the  Ly386.  Don't  forget  to  include 
this  capacitor;  it  keeps  the  LM386 
happy, 

You  may  either  use  the  PC  mounted 
trimmer  to  adjust  the  volume  of  the 
sidetone,  or  a  panel  mounted  control, 
as  I  did.  If  you  decide  to  panei-mount 
the  volume  control ,  just  run  the  wires  to 
the  PC  holes  used  for  the  trimmer.  Use 
small  shielded  cable,  A  set  of  holes  is 
included  on  the  board  to  turn  off  the 
audio  amplifier.  If  you  want  to  keep  the 
audio  on  ail  the  time,  jumper  these 
pads  together  and  just  turn  the  volume 
down.  I  added  this  feature  just  In  case 
your  keyer  has  a  built-in  sidetone. 

Delay  Keying 

Though  the  final  product  is  simple, 
cheap,  and  efficient,  I  had  to  do  some 
real  soul  searching  on  the  design  of  the 
delay  keying.  In  the  photographs  of  the 
prototype ,  you'll  notice  several  extra  IG 
chips.  These  were  used  to  add  a  25  ms 
delay  to  the  transmitter.  The  idea  was 
to  turn  the  relays  on,  let  the  contacts 
stop  bouncing,  and  then  turn  the  trans- 
mitter on.  The  prototype  worked  quite 
well,  but  I  was  also  getting  reports  of 
missed  first  characters.  By  the  time  I 
fixed  that  problem,  I  had  practically  no 
delay  left,  so  why  include  it? 

The  delay  circuit  is  fast  (this  depends 
on  the  type  of  relay  used)  and  ex- 
tremely easy  to  build.  When  the  key 
is  closed  h  transistor  Q2  is  turned  on. 
This  supplies  ^12  volts  for  several  cir- 


cuits. First,  if  you  connect  the  sidetone 
out  to  sidetone  in,  you  provide  keying 
voltage  for  the  sidetone  generator. 
Second,  transistor  Q3  is  turned  on. 
This  grounds  the  reed  relay,  keying  the 
transmitter.  An  LED  is  also  keyed 
along  with  the  relay. 

While  all  this  is  happening,  +12  volts 
is  applied  to  the  47  uF  capacitor  via  the 
1 N91 4  diode.  This  turns  on  Q4  and  Q5, 
activating  the  two  on -board  relays.  No- 
tice that  the  contacts  of  each  of  these 
relays  are  not  connected  in  any  partic- 
ular way.  This  is  one  of  the  benefits  of 
the  T/R  controiler:  complete  versatility. 
One  relay  will  control  an  externa!  an- 
tenna relay  and  the  other  will  mute  the 
receiver.  The  contacts  of  both  relays 
are  rated  at  5  amps.  You  can  use  one  of 
the  relays,  if  need  be,  to  control  a  110 
volt  AC  antenna  coaxial  relay.  Howev- 
er, if  you  do  this,  use  EXTREME  CAU- 
TION since  you'll  be  exposing  yourself 
to  the  full  linevoltageonthe  back  of  the 
board. 

You  might  also  want  to  move  the  re- 
lays off  the  board.  This  might  be  the 
case  if  you  can't  find,  or  don't  want  to 
spend,  the  money  for  Radio  Shack  re- 
lays, If  this  is  so.  connect  the  coils  to 
the  proper  pad  of  the  T/R  board.  Mount 
the  relay  and  use  the  contacts  to  your 
liking,  A  4PDT  relay  can  be  used  with 
no  trouble  if  you  don't  mind  the  rat's 
nest  of  wires  coming  from  the  contacts. 

In  small  ORP  projects,  you  might 
even  be  able  to  get  away  with  running 
the  antenna  through  the  on -board  re- 
lay. There  is  minimum  RF  bypassing 
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Figure  1.  Schematic  for  the  T/R controller. 


on  the  board.  You  might  have  lo  add 
some  0.01  and  100  pF  caps  on  the 
input  lines  to  keep  RF  from  getting  into 
the  circuit. 

Start  to  Finish 
The  T/R  controller  is  best  built  in  sec- 


tions. The  first  place  to  start  is  with 
the  power  conditioning  components. 
Stuff  the  components  for  the  sidetone 
and  audio  amplifier  second,  After 
checking  over  your  workT  connect  ^__ 
an  8-o  h  m  speaker  to  the  output  t  e  r-  £k 
minals.  Set  both  the  pitch  control     I^H 

AUDIO 


and  the  volume  control  to  mid*range. 
Apply  power  to  the  controller.  Make 
sure  the  audio  power  is  turned  on  vie 
the  PC  pads. 

(f  you  installed  the  power-on  LED,  it 
should  be  on.  Use  a  clip  lead  and  apply 
+  12  volts  {gel  this  from  the  +  side  of 
ihe  4700  uF  capacitor)  to  the  sidetone 
in  Ihe  terminal,  ff  all  is  working,  you'll 
hear  a  tone  from  the  speaker.  Remove 
power  from  the  board.  Finish  stuffing 
the  rest  of  the  board. 

Set  the  delay  control  to  mid-range 
Apply  power  to  the  board.  Ground  the 
key  input  terminal,  The  relays  should 
pull  in  and  the  T/R  LED  should  be  on. 
Remove  the  clip  lead  from  the  key-in 
terminal.  After  a  short  delay  (deter- 
mined  by  the  setting  of  the  delay  con- 
trol), the  relays  should  drop  out  and  the 
LED  should  oo  dark,  Key  Ihe  terminal 
on  and  off  with  the  clip  lead.  This  should 
make  the  reed  relay  also  turn  on  and 
off,  following  the  keying  from  the  termi- 
nal .  The  C w  LED  should  also  follow  the 
keyi  ng .  Use  a  sma  II  wire  a  nd  con  n  ect  th  e 
sidetone  out  to  sidetone  in  terminals 
together,  Again,  ground  the  key  input. 
The  sidetone  should  sound,  relays  pull 
in.  and  reed  relay  follow  the  keying. 

If  you  connect  your  keyer,  straight 
key,  computer  or  whatever  to  the  key 
in  the  terminal,  grounding  this  point  will 
turn  on  the  T/R  controller.  I  used  a 
six-position  switch  to  select  six  differ- 
ent inputs  from  the  front  panel  on  my 
T/R  controller.  Not  only  do  you  get 
total  automatic  T/R  control,  but  the 
added  convenience  of  keyer  selec- 
tion, loo. 


Antenna  Connection 

Perhaps  the  most  difficult  pan  of 
building  the  T/R  controller  will  be 
deciding  how  to  connect  it  up  to  the 
rest  of  the  equipment.  Primary  consid- 
eration will  be  In  the  antenna  switch- 
ing. I  use  a  second  relay  (from  the  junk 
box;  if  purchased,  a  good  choice  would 
be  a  Radio  Shack  275*213)  in  a  small 
aluminum  box.  The  box  is  mounted  in 
an  out-of-the-way  piece  with  a  control 
cable  connecting  the  antenna  switch- 
ing relay  to  the  T/R  controller  via  a  two- 
conductor  cable. 

This  box  contains  SO-239  connec- 
tors and  RCA  jacks,  so  I  can  use 
both  or  either  type  of  connector  on  the 
end  of  the  cables  from  the  antenna, 
receiver,  and  transmitter.  The  relay 
contacts  switch  from  receiver  to  trans- 
mitter The  control  voltage  is  +12, 
supplied  from  the  T/R  controller. 
One  of  the  on- board  relay  supplies 
switched  +12  volts  to  the  antenna 
control  relay. 

The  second  on-board  relay  mules 
the  receiver.  My  receiver  needed  the 
mute  line  isolated  from  ground  to  re- 
ceive. To  mute  the  receiver,  you  mute 
the  line  to  ground  Now  you  can  see 
why  ihe  contacts  of  the  relay  have  been 
left  uncommitted.  I  use  RCA  jacks  on 
the  back  of  the  T/R  controller,  and  just 
pick  the  ones  that  I  need. 

Well,  that's  about  all  the  space  this 
month.  Now  that  you  have  a  T/R  con- 
troller, perhaps  next  month  we'll  have 
something  to  control.  Don't  unplug  me 
soldering  iron  just  yet. 
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W PRODUCTS 


Compiled  by  Hope  Currier 


AEA 


The  PC-Pakratt  II  has  finally  ar- 
rived! This  program  replaces  the 
popular  PC-Pakratt  program  for 
IBM  compatible  computers.  It  Is  a 
powerful  program  that  takes  ad- 
vantage of  AEA's  exclusive  Host 
Mode,  and  offers  full  Host  Mode 
support  for  the  latest  PK-232  com- 
mand set.  PC-Pakratt  II  works  with 
IBM  AT  &  XT  compatible  comput- 
ers, with  or  without  a  mouse.  The 
program  includes  the  latest  ver- 
sion of  AEA's  PK-FAX  program, 
offers  a  full  OSO  logging  feature 
and  a  DOS  gateway,  and  it  can 
save  and  restore  all  18K  of  Pak- 
MaiL  messages  to  disk.  Its  other 
features  include  user-friendly 
help  screens,  macro  facility,  com- 
plete parameter  screens,  and 
quick  access  to  the  user's  word 
processor.  PC-Pakratt  II  very 
doseiy  resembles  the  original  pro- 
gram ,  so  current  users  should  find 
it  relatively  quick  and  easy  to 
make  the  switch. 

If  you  already  own  the  original 
PC-Pakratt.  regardless  of  when 
you  purchased  it,  you  are  eligible 
for  a  S40  discount  off  the  suggest- 
ed retail  price  of  $70  for  the  new 
program.  For  more  information 
contact  Advanced  Electronic  Ap- 
plications, Inc.,  P.O.  Box  C2160, 
Btdg.  O  &  P—200B  196th  SW. 
Lynwood  WA  98036-0918;  (206) 
775-7373,  Upgrade  Hot  Line: 
(206)  774-1722.  Or  Circle  Reader 
Service  No,  201 . 


ASHTON  ITC 

Ashton  ITC  has  announced  a 
new  communications  software 
product  called  SCORPIO  (Short- 
wave Computer  Operated  Radio 
Plus  Input/Output).  Designed  for 
the  sophisticated  shortwave  lis- 
tener and  monitor,  SCORPIO 
breaks  new  ground  by  combining 
intelligent  scanning,  based  on  a 
flexible  database  search,  with 
simultaneous  automated  digital 
signal  decoding  and  data  capture. 
It  can  be  interfaced  with  ICOM 
and  Kenwood  computer- ready  re- 
ceivers, plus  RS-232  all  mode  ter- 
minal units  such  as  those  manu- 
factured by  AEA,  Kanlronics, 
MFJ,  Tonno  and  others. 

SCORPIO  makes  it  easy  to 
build  databases  {log  files)  which 
can  include  a  received  station's 
identification,  location,  frequen- 
cy, mode,  time  of  operation,  agen- 
cy or  type  of  service,  signal  level, 
date  heard  and  any  pertinent  re- 
marks. These  databases  may 
contain  thousands  of  entries  and 
may  be  sorted  and  searched  by 
any  category.  An  AutoLog  func- 
tion can  even  record  "hits"  to  disk 
during  a  scan,  and  convert  the  re- 
sultant file  to  a  database, 

SCORPIO  includes  a  compre- 
hensive User's  Guide  and  a  sam- 
ple database  containing  100  of 
the  most  popular  HF  utility  and 
SW  broadcast  frequencies.  It  sells 
for  $90.  Contact  Ashton  ITCt  P.O. 
Box  830,  Dandridge  TN  37725; 
(615)  397-0742.  Or  circle  Reader 
Service  No.  205. 


P ALOMAR  ENGINEERS 

Patomar  Engineers  has  a  new 
addition  to  their  high  power  balun 
line:  the  Model  SB-4.  This  balun. 
4M  in  diameter  x  4"  high,  is  spe- 
cially designed  to  operate  at  high 
SWR  so  it  can  be  used  in  antenna 
tuners,  at  the  feedpoint  of  multi- 
band  dipoles.  and  to  convert  from 
ladder  line  to  coaxial  line  outside 
the  hamshack.  It  has  a  1:4  imped- 
ance ratio  and  operates  efficiently 
from  1 .8  to  30  MHz,  Power  capa- 
bility is  2000  watts  continuous 
power  at  up  to  10:1  SWR.  The 
balun  is  weatherproof,  epoxy- 
filled  and  sealed,  with  Teflon™- 
insuiated  SO-239  connector  and 
wire  leads  for  the  antenna  or  lad- 
der line.  A  stainless  eyebolt  is  pro- 
vided for  mounting. 

The  Model  SB-4  is  priced  at 
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S75,  Contact  Palomar  Engineers, 
RO,  Box  455.  Escondido  CA 
92033;  (6 1 9)  747-3343,  FAX  (6 19} 
747-334$.  Or  circle  Reader  Ser- 
vice No.  202. 


J'COMM 

J»Comm  has  introduced  a  new 
audio  filter  for  use  by  amateur  ra- 
dio operators  and  SWLs,  the  Mag- 
icNotch™,  This  is  an  automatic  au- 
dio  notch  filter  designed  to 
instantly  remove  heterodyne 
QRM  from  SSB  reception.  It  ef- 
fectively reduces  interference 
caused  by  negligent  operators 
tuning  on  or  near  the  frequency, 
CW  signals, or  other  carriers.  The 
MagicNotch  fitter  is  also  very  use- 
ful in  reducing  the  effects  of  com- 
puter generated  RF1,  which  is  be- 
coming an  important  source  of 
heterodynes  in  the  ham  shack  to- 
day. No  tuning  of  the  filter  is  re- 
quired. When  interference  of  a 
constant  frequency  is  detected  by 
the  control  circuitry,  the  internal 
switched  capacitor  active  filter 
(SCAF)  is  automatically  tuned  to 
that  frequency,  effectively  reduc- 
ing the  interference  by  up  to  40 
dB.  The  filter  wilt  continue  to  track 


any  variation  in  the  frequency  of 
the  interference  until  it  disap- 
pears. The  width  of  the  notch  is 
extremely  narrow  so  there  is  no 
noticeable  degradation  in  the 
quality  of  normal  speech  signals. 
The  fitter  activates  in  less  than 
one  second.  In  many  cases,  the 
operator  may  not  even  be  aware 
that  a  carrier  has  appeared.  Oper- 
ation of  the  filter  is  indicated  by  a 
two  color  LED  which  turns  red 
when  an  interfering  signal  is 
locked  in. 

No  modifications  to  existing 
equipment  are  necessary.  The  fil- 
ter operates  on  the  audio  output 
from  the  receiver  as  obtained  from 
the  external  speaker  output.  The 
built-in  2  watt  amplifier  is  suffi- 
cient to  drive  any  8  ohm  speaker. 
The  filter  is  powered  by  10-14 
volts  DC,  which  is  usually  ob- 
tained from  the  accessory  con- 
nector of  the  rig.  The  compact 
5.5"  x  3rr  x  1 .5"  unit  is  housed  in  a 
gray  and  blue  aluminum  enclo- 
sure. 

The  introductory  price  is  $100t 
plus  $5  S&H.  Contact  your  near- 
est dealer,  or  J*COMMt  P.O.  Box 
194,  Ben  Lomond  CA  95005- 
0194;  (408)  336-3503.  Or  circle 
Reader  Service  No.  203. 


AMERICAN  DESIGN 
COMPONENTS 

A  new  1991  catalog  of  electron- 
ic, electromechanical  and  com- 
puter-related parts  and  compo- 
nents at  below  factory  outlet 
prices  is  now  available  from  Amer- 
ican Design  Components.  This 
48-page,  fully-illustrated  catalog 
is  chock  full  of  components  and 
peripherals.  It  features  integrated 
circuits,  switches  and  connectors, 
power  supplies,  rechargeable  bat- 
teries, fans,  blowers,  and  more. 
Easy  indexed  for  shopping,  the 
catalog  also  features  a  targe  as- 
sortment of  computer  products 
such  as  monitors,  disk  drives, 
add-on  boards,  mice,  modems, 
and  unbelievably  low-priced  com- 


puter systems.  All  material  is 
available  for  "off-the-shelf"  deliv- 
ery. 

Contact  American  Design  Com- 
ponents, 815  Fairview  Avenue, 
Fairview  NJ  07022;  (800)  776- 
3700,  (201)  941-5000.  Or  circle 
Reader  Service  No.  204. 


PASTERNAK  ENTERPRISES 

Pasternak  Enterprises  catalog 
#1991  features  a  complete  line  of 
amplifiers,  molded  breakouts, 
coaxial  cable,  coaxial  switches, 
cutting  tools,  stopping  tools,  coax* 
ial  connectors,  coaxial  adapters, 
coaxial  detectors,  coaxial  attenu- 
ators, coaxial  terminations,  patch 
cords,  programmable  attenua- 
tors, push-button  attenuators* 
coaxial  cable  assemblies,  waveg- 
uide adapters,  twinaxial  adapters 
and  connectors,  In  addition,  this 


catalog  contains  many  new  cable 
assemblies  that  utilize  3.5mm, 
7mm,  HN,  N,  SMA,  SMB,  SMC, 
BNC,  TNC,  UHFt  SC,  SHV  and 
MHV  connectors.  It  includes  pric- 
ing on  more  than  2,500  standard 
catalog  items,  as  well  as  technical 
information. 

For  more  information  contact 
Pasternak  Enterprises,  P.O.  Box 
16759,  Irvine  CA  92713-6759; 
(714)  261-1920,  FAX  (714)  261- 
7451.  Or  circle  Reader  Service 
No.  206, 


OSO  Tutor 
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AH  you  nerd  lo  join  the  rank*  of  Amateur  radio  operators.* 

Obtain  *our  Novkf  license  or  upgrade  to  a  higher  cJasi  the 

uhv  ^t  on  > our  personal  compufrr  **ilh  QZD  Tsl&r.      ^vV<^ 


Pribram  Features: 

■  Runt  on  IBM  Personal  Compultrn.  And 
compatible?)  with  minimum  256 K.  RAM  or     j 
Macinloshes  with  minimum  512  K* 

■  Programs  are  available  for  Nuvicc, 
Technician,  General,  Advanced  and  F*tra 
Amateur  class  exams  as  well  as  Commercial 
Kadio  Telephone  and  CommtTclul  Radar 
Rndurscinenl.  Each  program  sold  separately. 

■  Work  wit h  the  entire  question  pool.  sv\vv\vi\ 
ureas,  or  additional  questions  auiomulicallv 
Mliihd  hv  Ihe  program  I'mm  \imr  ucukcM 
areas. 

•  Includes  full  screen  graphics,  explanations 
on  appropriate  quest  ions  and  a  pop  up 
calculator  on  (he  IBM  version. 
-I  ogs  multiple  stud*  sessions  and  allocs 
resuming  at  a  Later  time.  Returns  hi  review 

ImKscdi  questions  if  desired. 
*  Creates  randomly  generated  sample  tests 
on-line  or  written  on  Epson/IBM  or 
Macintosh  graphics  printers. 
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$29.95 


per  class 


\'f\  rt  .ultnts  add  6^i.  Price  ini-luil^  ^11^11(1^. 
Add  S2 cjmti  far  3  1/2*  IBM  Lh 

IHW  Public  JJunuiin  dish  also  available  with  ^ctlhfnt 

mm  ■*■  iHlv  iulur  uk  wrll  as  d  rctntrvl  LuMJief, 

pritpiiiiiilniri  [jmlnlikr^  Iv.im  (jlnjU-t  initd  mht'n.. 

Cod  k  M  tti  rtJ*rr  trial?  riak  and  handling  S2  (t 

titled  tiith  ySO  TLITOH. 
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QSO  Software 

20K  Partridge  Way 
Kennett  Sqaare.  PA  19348 

215-347-2109 


*  Entry  cobx  beent?  <  Ncwkci  rvq/mm passing  a  Theory  mam 

emed  m  Otei  program  jnd  ULjrjriag  raonc  code  H  5  **wA*  pcf 

aluae_  ICC  afNafkaun  fianu  «k  araUie  rm  rfirWiiL  f «  i4 
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Amateur  Software 

and  Hardware  for 

the  Commodore  User 


RRT-1 


ART-1 :  A  complete  "mTertac©  system  ior  send 
and  recerv©  on  CW,  RTTY (Baudot  &  ASCII)  and 
AMTOR(  for  use  witfi  tne  Commodore  S4/12B 
computer  Operating  program  on  disk  included 

$199.00 


AJR-1 :  A  complete  Interface  system  tor  send 
and  receive  on  CW,  RTTY  (Baudot  &  ASCII)  and 
AMTOfl.  for  use  wllh  Commodore  VIC-2CL 
Operating  program  In  ROM, 

$99.95 


SWL:  A  receive  only  cartridge  for  CW,  RTTY 
(Baudot  &  ASCII)  for  use  with  Commodore  $4t 
128  Operating  program  in  ROM. 

S69.95 


AIRDJSK;  An  air-t  lypeop- 
erattng  program  tor  use  with 
your  interface  nardware  Bom 
ViC-20  and  C64/12S  programs 
on  one  disk  S39.9S 

AIR-ROM :  Cartridge  version 
Of  AJRDISK  lorC64;i28onr¥- 

$59.95 

MORSE 
COACH 


MORSE  COACH:  a  complete  teaching 
and  testing  program  for  learning  Ihe  Morse 
code  in  a  cartridge- 
Far  C64  or  CI 28  $49.95 
VECSPECFAL  $39.95 


G  and  G     ELECTRONICS 

OF  MARYLAND 


8524   DAKOTA  DRIVE,    GAITHERS8URG,  MD    20877 

(301)  258-7373  ' 


CIRCLE  169  ON  READER  SERVICE  CARD 


CIRCLE  1 45  ON  READER  SERVICE  CARD 


RP  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


CIFICATIONS 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  ranga  Thermal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  ICAS  ratings  and  meet 
FCC  part  97  regulations,  Approx.  size  is  2.8  x 
10  x  11  £"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

PO,  Bo*  25845 

Los  Angefes,  CA  9O0Z5 

(213)476  0591 


Model 


Freq.  ^— Power -^—    —Preamp^       DC        Power        HF 

MHz  Input     Output     NF-dB    Gain-dB    +vdc  A         Conn. 


Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  * ) .  AiJ  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidth  for  420-450  MHz  amplifier  Con- 
tinuous duty  repeater  amps  also  available. 

Amplifier  capabilities:  100-200  MHz,  225400  MHzT  1-2 GHz,  Military  (28V),  Commercial, 
etc.  also  available  -  consult  factory. 
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Ask 


Number  21  on  your  Feedback  card 


K A BOOM 


MichaeU.  GeterKBfUM 
%  73  Amateur  Radio  Today 
WGE  Center 
Forest  Road 
Hancock  NH  03449 

Why  Rigs  Sound  the  Way 
They  Do 

One  favorite  topic  you  can  hear  on 
any  ham  band  at  just  about  any  hour  is 
the  good  or  'How's  my  rig  sound?" 
Sometimes  it  seems  like  an  obsession, 
surpassed  only  by  the  local  weather 
and  OTH. 

Why  a/e  we  so  concerned  about  how 
our  radios  sound?  WellT  for  one  thing,  it 
comes  from  the  tradition  of  home- 
brewing.  Remember.  I  he  re  was  a  time, 
not  all  that  long  ago,  when  we  hams 
built  our  own  stations.  Not  only  was  the 
transmitted  audio  quality  a  point  of 
pride,  it  was  also  a  legal  concern. 
Bandwidth  limits  had  to  be  observed, 
and  you  couldn't  count  on  Kenwood  to 
ensure  you  weren't  breaking  the  law 
because  of  excessive  high  frequency 
response  or  distortion. 

Today,  of  course,  home-built  sta- 
tions are  rare,  at  least  on  this  side  of  the 
now- rusty  iron  curtain.  Yet  we  continue 
to  discuss  and  adjust  our  audio,  trying 
different  mikes  and  level  sellings,  all 
the  white  striving  vainly  for  that  "per- 
fect'" sound.  What  we  often  overtook. 
however,  is  that  the  sound  of  a  rig  is 
dependent  upon  far  more  than  fts  mi- 
crophone, and  in  fact  may  be  inherent 
in  the  radio  itself  More  than  anything 
else,  the  modulation  mode  (AMr  SSB, 
FM)  and  the  method  used  to  achieve  it 
determine  the  limits  of  audio  quality. 
Bui  let's  start  where  the  audio  signal 
starts:  the  mike. 

Speak  Jnto  the  Transducer,  Sonny 

Yes,  your  microphone's  characteris- 
tics do  have  a  great  influence  on  your 
audio. 

There  are  four  types  of  mikes  in  com- 
mon use: 

Crystal  mikes  depend  on  the 
piezoelectric  effect  to  generate  a 
voltage  by  flexing  a  crystal  They  have 
a  high  impedance  (50k  ohms  or  more) 
and  are  mostly  found  with  older  lube 
gear  The  mikes  are  somewhat  tinny 
and  harsh  sounding.  Sometimes,  the 
effect  can  result  in  excellent  "punch" 
On  SSB,  Unfortunately,  crystal  mikes 
also  have  a  limited  life,  and  the  old  one 
you  got  with  that  hamfest  special  may 
be  shot,  The  symptom  of  a  bad  one  is 
extremely  tinny  or  distorted  audio,  bor- 
dering on  the  unintelligible.  Many  an 
hour  has  been  lost  fruitlessly  tracing 
signals  through  perfectly  good  audio 
si  ages  when  the  real  problem  was  a 
bad  crystal  mike. 

Ceramic  mikes  axe  similar  to  the 
crystal  units  except  that  they  are  less 
likely  to  fail  with  age.  and  they  are  a  bit 
less  tinny.  Although  not  in  common 
use,  they  can  be  great  with  tube  gear, 
and  even  used  successfully  with  solid- 
stale  gear,  as  long  as  there's  a  match- 
ing transformer  between  the  mike  and 
the  rig.  Some  exotic  headset-type 
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mikes  use  ceramic  elements  to  great 
advantage. 

Dynamic  mikes  are  buric  somewhat 
like  small  speakers.  They  have  perma- 
nent magnets  and  voice  coils.  The  dif- 
ference is  that  they  are  used  in  the 
generator  mode;  the  output  from  the 
voice  coll  results  from  the  sound  waves 
Striking  the  diaphragm. 

These  mikes  are  inherently  low* 
impedance,  and  produce  far  less  out- 
put  than  their  piezoelectric  cousins. 
Some  have  small  matching  transform- 
ers in  their  cabinets  for  high- 
impedance  use.  Dynamic  mikes  are 
pretty  rugged,  and  rarely  ewer  fail. 

Their  sound  is  quite  a  btl  less  tinny 
than  that  from  the  crystal  or  ceramic 
types,  but  it  still  has  a  rising  frequency 
characteristic  That  is,  the  voltage  out- 
put of  the  mike  rises  with  ihe  audio 
frequency.  Until  a  few  years  ago,  mo- 
bile HF  rigs  and  most  VHP  units  came 
equipped  with  dynamic  mikes 

Etectret  condenser  mikes  have  the 
smoothest  frequency  response  of  all. 
They  use  a  permanently-charged  di- 
aphragm (the  'elect ret")  between  two 
electrodes,  in  a  capacitor- like  arrange- 
ment The  minute  changes  in  capaci- 
tance which  result  from  the  di- 
aphragm's flexing  can  be  delected 
with  an  FET  preamp  and  converted 
into  an  audio  signal.  In  fact,  most  con- 
denser mikes  have  the  preamps  built 
nghl  into  their  liny  cases!  Even  with  the 
Circuitry,  they  are  the  smallest  mikes 
around.  Because  their  diaphragms 
don't  have  to  push  again  si  anything, 
they  don't  need  much  mass.  (That's 
also  the  reason  for  the  great  frequency 
response.) 

Because  of  their  flat  frequency  re- 
sponse, these  mikes  sound  very  natu- 
ral, and  high-precision  versions  are  of- 
ten used  in  studio  recording.  Natural 
voice  quality  is  not  the  same  thing  as 
maximum  intelligibility,  though.  In  fact, 
a  somewhat  tinny  mike  gets  through 
HF  ORM  better  than  a  natural,  smooth 
condenser  mike,  Despite  this,  most 
new  rigs  come  with  condenser  mikes 
because  they  are  small  and  inexpen- 
sive, With  some  equalization,  though, 
they  can  sound  fine  on  the  air.  Some 
radios  incorporate  the  EO  into  their 

speech  amps. 

By  the  way,  all  condenser  mikes  re- 
quire DC  power  to  run  the  preamps. 
Some  have  small  batteries,  but  many 
are  supplied  with  power  from  the  rig, 
often  on  the  same  wire  carrying  the 
audio, 

XMIT  Modulation 

Different  modulation  modes  sound 
different.  We  ail  know  that,  but  why  is  it 
so? 

In  theory,  modulation  is  modulation, 
and  f1  shouldn't  make  any  difference 
what  kind  you  use.  as  long  as  the  re- 
ceived signal  levels  are  adequate  to 
prevent  noise  on  the  demodulated  out- 
put. But  you've  heard  it  said  that  FM 
sounds  the  best,  AM  is  great,  and  SSB 
is  the  worst.  Is  this  true?  Well,  yes. 
Also,  no, 


FM  does  sound  great.  Most  FM  rigs, 
including  HTs.  are  supplied  with  con- 
denser mikes,  so  they  star!  with  natural 
voice  quality.  FM  modulators  and  de- 
modulators can  be  made  very  linear, 
which  means  low  distortion.  Also,  the 
inherent  noise-canceling  effect  of  FM 
makes  it  seem  especially  dean,  and 
the  punch  of  a  tinny  mike  is  not  need* 
ed.  (In  fact,  excessive  high  frequency 
response  makes  a  noisy,  weak  FM  sig- 
nal even  worse,  since  it  dilutes  the  tiny 
signal  energy  across  a  wider  band- 
width) 

Finally,  the  IF  bandwidth  In  FM  re- 
ceivers Is  quite  a  bit  wider  than  the 
transmitter's  deviation  bandwidth,  and 
unlike  AM  and  SSB,  it  is  not  directly 
related  to  high  frequency  response.  As 
a  result,  the  receiver's  selectivity  filter- 
ing does  not  degrade  the  audio.  Alto- 
gether, there's  not  much  to  interfere 
with  the  quality  of  FM,  at  least  under 
local  conditions  (Multipath  and  fading 
distortions  make  FM  a  dicey  proposi- 
tion for  HF,  although  it  is  stilt  fun.)  If  you 
were  allowed  15  kHz  audio  bandwidth 
and  wider  deviation,  you  could  sound 
just  like  your  local  rock  and  roll  station. 

AM.  Ask  any  AMer  and  he  will  leli 
you  that  AM  sounds  much  belter  than 
SSB.  Is  this  true?  Yup,  but  It  doesn't 
have  to  be  Recently,  I  had  the  opportu- 
nity to  play  with  the  new  Kenwood  TS- 
950S  HF  rig,  which  has  the  facility  to 
allow  receiver  fitter  selection  indepen- 
dent of  mode,  t  tuned  an  SSB  signal  m. 
and  it  sounded  norma*.  Then  I  removed 
the  SSB  fitter,  and  wow.  it  sounded 
exactly  like  AM — much  crisper  and 
brighter  and  altogether  more  pleasant 
At  last  I  could  confirm  what  I'd  always 
suspected;  The  deficiency  seemingly 
inherent  In  SSB  is  actually  caused  by 
the  sideband  filter  (More  on  this  later,) 

The  AM  mode  is  stmple  and  easy  to 
do,  In  order  to  avoid  having  to  make  all 
the  transmitter  stages  linear,  though, 
modulation  is  usually  accomplished 
right  at  the  finals,  by  means  of  feeding 
their  DC  power  through  a  transformer 
and  pumping  audio  into  the  other  side. 
The  power  fluctuates,  and  so  does  the 
output  power,  and  there  you  have  it— 
AM. 

Of  course  there  is  always  some  au- 
dio phase  distortion  with  a  transformer, 
but  it  is  negligible  by  voice  communica- 
tions standards  And  without  a  side- 
band filter,  the  high-frequency  rolloff 
can  be  rather  gradual,  resulting  in  con- 
siderably more  than  3  kHz  audio  band- 
width It's  illegal,  but  it  sounds  real 
nice.  So,  AM  is  pretty  darned  good  But 
then,  the  amount  of  received  noise  is 
usually  greater  than  with  FM,  so  it 
sounds  a  little  less  clean. 

And  then  there's  selective  fading, 
when  one  sideband  fades  more  than 
the  other,  causing  horrendous  distor- 
tion. AM  is  especially  prone  to  this  kind 
of  problem,  because  it  includes  and 
demodulates  both  sidebands  You  can 
avoid  it  by  clipping  off  one  sideband, 
but  then  you  may  as  well  Just  go  lo 
SSB.  because  the  dipping  filter  will 
make  it  sound  the  same. 

SSB— is  it  bad?  No,  not  at  all .  it  is  far 
and  away  the  most  power-efficient 
mode,  and  the  audio  is  adequate  for 
our  normal  uses  But  it  does  sound  a  bit 
odd,  even  when  the  signal  is  precisely 
tuned  in.  To  me,  it  sounds  constricted. 
Of  course,  the  filtering  does  cut  the 


high  frequencies  off  rather  steeply  at  3 
kHz,  which  is  required  by  law  anyway, 
(Are  you  listening,  AMers?}  But  it's 
more  than  that. 

tl  appears  to  come  from  ihe  reso- 
nance of  the  sideband  filter.  Any  such 
steep  fitter  will  nng  a  little  bit,  and  in 
some  rigs  you  can  hear  it  by  tuning  in 
background  noise  with  no  signal,  tf  you 
listen  carefully,  you  can  discern  a  defi- 
nite pitch  to  the  noise,  and  this  pitch  Is 
the  resonance  of  the  filter.  Switch  to 
AM  and  the  note  will  be  gone. 

Remember  that  the  sideband  filler  is 
used  both  in  transmit  and  receive,  so 
its  effects  are  doubled.  Is  there  another 
way?  Yes,  there  Is,  and  it  is  actually 
older  than  the  way  we  do  it  now.  Early 
sideband  rigs  used  a  technique  called 
"phasing"  to  generate  and  receive 
SSB.  In  this  method,  transmit  and  re- 
ceive signals  at  the  IF  level  were  split 
90  degrees  out  of  phase  and  combined 
in  a  special  sort  of  mixer  to  cancel  one 
sideband.  It  worked  fine,  but  it  was 
tricky  to  align  and  required  lots  of  com- 
ponents. 

Also,  the  phase  relationships  had  to 
remain  constant  Over  the  required 
bandwidth,  or  Insufficient  alternate 
sideband  suppression  and/or  distor- 
tion could  result.  The  great  part  of  the 
scheme  was  that  there  was  no  side- 
band filter.  At  the  time,  the  prime  con- 
siderations were  cost  and  availability — 
the  ordinary  parts  were  cheaper  and 
easier  to  get  than  a  good  steep  filter. 
What  no  one  even  realized  then  was 
that  the  technique  held  the  promise  of 
sounding  belter  than  a  filter.  Unfortu- 
nately, phasing  rigs  have  disappeared 
as  good,  inexpensive  filters  have  domi- 
nated the  see  ne- 
ts it  too  late  for  phasing?  Maybe  not 
With  today's  technology,  good  and  sta- 
ble phasing  circuitry  Should  be  simple 
to  accomplish.  Then,  the  IF  filtering 
could  be  better  tailored  to  avoid  that 
tight,  a  I  most- ringing  sound  associated 
with  SSB. 

SSB  Filter  Adjustment 

If  your  LSB  and  USB  dont  sound  the 
same,  your  ng  may  need  adjustment. 
They  should  have  approximately  the 
same  tonal  balance  An  easy  way  to 
check  is  to  let  the  rig  warm  up  for  about 
15  minutes  and  then  tune  to  where 
there  is  only  band  noise  and  no  signal 
Switch  between  the  two  sidebands  and 
note  the  sound.  They  are  not  likely  to 
be  exactly  the  same  because  the  two 
skirts  of  the  sideband  filter  are  never 
perfectly  symmetrical.  If  the  two  sound 
v&ry  different,  one  or  both  may  need 
adjustment. 

Check  the  service  manual  for  the 
carrier  oscillator  adjustments.  These 
determine  the  exact  frequency  ot  the 
signal  sent  through  the  filter,  and  there 
is  one  for  each  sideband .  Turning  them 
will  vary  the  audio  response  from  tinny 
to  bassy 

Incorrect  adjustment  can  result  in 
poor  adjacent  sideband  suppression 
on  both  transmit  and  receive,  so  it  ts 
important  to  set  them  carefully.  The 
manual  should  detail  the  correct  proce- 
dure. 

Well,  that's  about  it.  See  you  all  next 
month- 


66    73  Amateur  Radio  Today  *  February,  1991 


Rttyloop 


Number  22  on  your  Feedback  card 


Amateur  Radio  Teletype 


MarcL  Leavey.  M.D.  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

CoCo  Packet 

Here  in  Maryland,  February  Is  the 
month  with  the  reputation  of  blessing 
us  with  the  most  snow  of  the  winter.  So, 
as  I  sit  here  looking  at  my  beautiful 
doublet  antenna  that  look  me  so  long  to 
get  up,  as  it  now  lies  frozen  on  the 
ground,  let's  have  a  look  at  what  inter- 
ests you. 

Michael  Simmons  WB9CWE  of 
Charleston,  Illinois,  relates  being  an 
avid  reader  of  hiRTTY  Loop'"  who  has  a 
special  interest  in  the  Tandy  Color 
Computer  He  states  that  to  his  cha- 
grin, he  has  noticed  a  painful  lack  of 
packet  software  for  the  CoCo.  He  is 
wondering  if  there  ts  any  source,  com- 
mercial or  public  domain,  for  packet 
software  for  this  computer. 

Well.  Michael,  my  search  for  packet 
software  reaches  back  many  years, 
and  1  will  say  up  front  that  I  have  often 
been  as  frustrated  as  you  are.  Several 
years  ago,  noticing  that  some  of  the 
original  work  on  digital  modes  was 
done  on  Motorola  (6800  and  offspring) 
microprocessors.  I  wrote  to  several  of 
the  pioneers,  asking  them  if  software 
applicable  to  the  masses  would  be  in 
the  offing.  To  a  man,  they  responded, 
"NO." 

It  seems  that,  all  things  considered, 
most  of  the  applications  for  general 
purpose  (nol  dedicated)  microcomput- 
ers were  just  not  suited  to  packet  or 
AMTOR  as  configured,  usually  be- 
cause of  hardware  constraints.  This  is 
not  to  say  that  someone,  somewhere, 
did  not  write  a  program  to  put  the  6609 
(the  CoCo's  CPU)  onto  packet;  Its  )ust 
that  no  one  tofd  me  about  it. 

As  it  sits  now,  the  best  bet  for  packet 
is  to  use  your  computer  as  a  powerful 
terminal,  with  one  of  the  many  terminal 
programs,  and  allow  a  dedicated  mi- 
croprocessor in  a  box,  a  packet  termi- 
nal, to  do  the  hard  part.  That  way,  you 
can  have  the  best  of  both  worlds. 

Oh,  yes,  one  other  point  Michael 
mentioned  in  his  fetter  He  asked  if  it 
were  possible  to  convince  ham  radio 
software  writers  to  give  some  serious 
attention  to  writing  communications 
software  for  the  CoCo  Michael  notes 
that  this  computer  has  evolved  into  a 
rather  sophisticated  machine  with  fulf 
features,  makrng  the  lack  of  support  by 
the  vanous  commercial  software  pub- 
lishers very  puzzling 

Puzzling?  Not  If  you  consider  the 
size  of  the  installed  base  of  computers 
among  radio  amateurs.  Again,  I 
queried  some  of  the  software  houses, 
and  that  is  exactly  what  I  heard.  Yes. 
the  CoCo  is  a  fine  machine ,  but  the  fact 
remains  thai  there  are  more  C-64s  and 
PC  Clones  in  ham  shacks  than  CoCo'S. 
"There  are  several  public  domain  or 


shareware  programs,  but,  as  you 
know,  essentially  no  commercial  ones. 
A  company  just  cannot  afford  the  de- 
velopment and  marketing  costs  of  a 
program  that  may  receive  only  limited 
support  from  the  community. 

Hope  the  information  helps.  Who 
knows,  maybe  one  of  our  readers  wilt 
roll  up  his  sleeves  and  write  that  pro- 
gram! 

Copying  and  Receiving  CW 

Norm  Boles  WJ5Z  of  Las  Cruces. 
New  Mexico,  is  particularly  interested 
tn  copying  CW  on  his  computer,  Again, 
Norm,  I  have  looked  and  found  noth- 
ing ,  There  are  several  CW  practice  pro- 
grams around,  and  in  fact,  such  a  pro- 
gram is  relatively  easy  to  write  in 
BASIC  Yes.  if  there  is  a  demand  I  will 
print  one  here,  Out  only  rf  more  than 
one  of  you  asks  for  it. 

Receiving  CW  is  another  matter.  I 
agree  that  the  CoCo  is  well-suited  to 
the  task,  but  no  one  has  written  the 
program — yet!  If  I  hear  something,  you 
can  be  sure  TIE  pass  it  along. 

The  Mighty  Mite 

From  the  newest  to  one  of  the  old- 
esl— machines,  that  is— I  have  another 
letter  here  from  Bob  Schaumieffel 
WA2IKS,  of  Olean,  New  York,  who 
speaks  to  my  recollection  of  the  Mighty 
Mite  printer  Bob  seconds  the  com- 
ment that  this  machine,  if  you  can  find 
one,  is  a  beast  to  align  but  a  workhorse 
once  it  is. 

He  purchased  one  about  six  years 
ago,  complete  with  manuals  (now 
that's  a  find),  went  through  the  align- 
ment procedures,  and  found  that  if  an 
adjustment  was  off  a  few  thousandths 
of  an  Inch,  the  little  feller  wouldn't  work 
properly.  He  finally  got  it  to  perk  along; 
and  it  is  still  in  use  today  as  one  of  his 
hard  copy  machines. 

Bob  also  feels  that  if  you  plan  to  get  a 
Mite  working,  it's  not  a  bad  idea  to  pick 
up  a  junker  at  a  hamfesL  Paris  are  hard 
to  come  by  and  any  source  wouldn't 
hurl!  Thanks  for  the  letter,  Bob,  Notes 
from  youngsters  like  you  keep  us  all 
hopping.  And  thanks  for  the  stamp  on 
the  letter.  It's  been  quite  a  few  years 
since  I've  seen  the  5  cent  amateur  ra- 
dio stamp.  That  I'm  old  enough  to  have 
some  put  away,  and  remember  when  5 
cents  was  first  class  postage,  is  fright- 
ening enough t 

Solder  Sniffer  Award 

The  RTTY  Loop  1991  Sofder  Sniffer 
award  candidate  this  month  is  Rob  Za~ 
hora  of  Burlington,  Massachusetts. 
Rob  writes  that  he  has  finished  the  Tl> 
TOGO,  published  m  the  June  1985  issue 
of  73  Now,  as  soon  as  he  gets  a  Bau- 
dot 10  ASCII  conversion  board,  he 
should  be  in  business.  Hey  Rob, 
please  let  us  all  know  how  things  work 
out. 


PK-232  Quirk 

A  cautionary  note  arrived  in  Ihe  mail 
from  Bill  Weatherford  WA0NDF/ 
TU4CQ,  Cote  d'lvoire,  Bill  is  using  the 
AEA  PK-232  with  his  Leading  Edge 
Model  D  computer,  and  a  friend  of  his 
is  also  using  a  PK-232  with  an  Apple 
II +  .  Both  of  them  are  quite  pleased 
with  the  PK-232+  but  noted  an  interest* 
mg  quirk. 

Like  many  "boxes"  which  come  into 
the  shack  these  days,  the  PK-232  does 
not  come  with  a  power  supply  Bill 
points  out  that  the  manual  for  this  ter- 
minal calls  for  12  volts  DC  at  1  ampere 
on  one  page,  and  at  750  mA  on  anoth- 
er He  found  thai  if  you  run  it  at  a  tad 
less  than  750  mA.  you  get  all  sons  of 
weird  results  To  stay  on  the  safe  side, 
be  sure  to  use  a  power  supply  that  can 
supply  the  full  ampere  A  marginal  sup- 
ply just  won't  do  here.  Thanks  for  ihe 
tip.  Bill, 

Problem  of  the  Month 

This  one  comes  from  Leslie  Bruce 
W0OX  (ex-W9BSRAV7KMD/W»EHX/ 
K5AXW)  of  Boulder,  Colorado  Leslie 
states  that  after  many  years  of  Model 
14s.  19s,  28s,  33s.  and  35s.  he  is 
now  all  computerized,  and  he  hopes 
to  obtain  hard  copy  from  his  com- 
puter printer  while  using  the  computer 
on  RTTY. 

With  a  C-64,  Hamtext  cartridge,  a 
Ftesher  TIM 70.  and  a  Blue  Chip  print- 
er, Leslie  wonders  if  there  is  a  way  that 


he  can  print  on  the  printer  both  the 
transmitted  and  received  data  while 
using  the  split  screen  display  of  Ham- 
text.  I  don't  know,  but  if  the  manual 
does  not  say  so.  I  wilf  guess  that  you 
can't  There  are  enough  others  out 
there  with  similar  setups,  so  if  it's  pos- 
sible.  hopefully  I  will  hear  about  it  soon 
enough,  ff  so,  I'll  pass  it  along  here  in 
,4RTTY  Loop." 

On  another  note,  Leslte  wonders 
what  his  Blue  Chip  printer  looks  like  to 
Other  programs.  With  printer  drivers 
like  Epson,  Gemini.  Panasonic,  Silver 
Reed,  Ok  i  data,  etc.,  there  is  no  men- 
tion of  Blue  Chip,  well,  to  the  bast  of 
my  knowledge,  the  Blue  Chip  is  one  of 
a  series  of  printers  which  emulates 
the  Epson  MX-BO/FX-80  standards  I 
would  call  it  an  Epson,  and  hope  for 
the  best. 

Good  luck,  and  t  hope  to  hear  from 
you  again.  I'm  glad  the  years  have  not 
blunted  your  initiative  in  this  crazy 
hobby  of  ours. 

Get  in  Touch 

As  always,  I  remain  available  to 
your  thoughts  or  such  via  mail,  at  the 
above  address,  or  on  CompuServe 
(ppn  75036,2501)  or  Delphi  (user- 
name  MARCWA3AJR).  I  love  hearing 
from  you,  and  you  never  know  when 
your  obscure  question  will  end  up 
here  in  print  for  everyone  to  see! 

Next  month,  don't  miss  73  as  RTTY 
Loop'1  Marches  along.  (Sorry.  ,  . 
I  couldn't  help  myself!) 


DEFENSIVE     FRONT    LINE 


* -l1 


I-EKFOHMANCE  CHARACTERISTICS 

I 


solid  mr       — 

OOTTED  LIS E     - 


MO  PHU  *  JO 

ADDITIONAL  ATTENUATION 

or  WAVE  TRAP  MODELS 


SFF-trrricATion* 

IMPEDANCE 
GQNNECT1QNS- 
POWES  HANDLING 
HSEFfTtOMLOSt 

N  DMM  • 

F  -  Fim*a*  «T ANOARQ 
1W  HQIMHAL 
i«s  TTACJU. 

1*r**CAL 
rinr 

W1FH  BarT«l  FLANGE 

MODEL*  PRICES 

CM 

**«  SPfCTBljM  UNTt 

H*» 

*Ji 

1*1  IN  llMWAVtnUfji 

H?  » 

u? 

!WlfHiMlW4VfTftA* 

H?*4 

tl) 

iwtm  f  m  wAvrntAPi 

iTTJt 

tM 

ftAXOPASUMT     CH    1 

fiut 

*;j 

0AN0PA53  UMT  ■  O*  * 

llUC 

« 

IWTTM  PM  WAVE TJU  P : 

11*  » 

UT 

(IHTtH  JW  WAYF  t  s*f- 

11MS 

Over  a  thousand  users  in  North 
America  and  Europe  have  enjoyed 
good  results  in  tackling  their  TV1 
problems  with  I.C.E.'s  wide  line  of 
79  Ohm  High  Pass  Filters. 

Model  430  Series  offers  the  only 
complete  engineering  design  in 
the  industry  -  common  mode 
Interference  isolation  and 
blocking,  shield  electrification 
choking,  differential  interference 
filtering,  lightning  protection 
Isolation,  and  a  standard  LC.E. 
1/6  thick  heavy  chassis 
enclosure  with  grounding  feature 
and  stainless  steel  hardware  -  ail 
in  one  2"  x  3"  unit  at  easily 
affordable  prices. 

High  pass  filters  offer  a  clean, 
Inexpensive  way  to  block 
frequencies  below  50  Mhz, 
emanating  from  nearby 
transmitters  from  disturbing  TV 
and  VCR  sets.  Units  axe  easily 
mounted  Or  hung  from  appliance 
rear  side  close  to  antenna 
terminals  and  work  with 
VHF/UHF/FM/CATV  operations, 
75  Ohms.  "  F"  connectors 
standard.  Wave  trap  models  have 
additional  componentry  to 
attenuate  signals  from  specific 
interfering  sources  as  well  as 
below  so  Mhx. 

Individually  boxed  with 
mounting  hardware,  manual. 


- 


1-SOO-ICE-COMM 


fc-     UWU5 


ENGINEERS   LTD 


c* 


(3171  M9-*4I3 
41171  M7  13H 
OTT) 

FAteH 

111 


MAK  DYT1«  US, 


HOST  Of  TTUt  VOJU-D  »  FINEST  PBOEWCTS  AXE  DES3GSF.D  A.TO  BUILT 


CIRCLE  106  ON  READER  SERVICE  CARD 


73 Amateur  Radio  Today  *  February,  1991     67 


Number  23  on  your  Feedback  card 


00 KING  WEST 


Bill  Pasternak  WA6ITF 
23 f 97  Robin  A  venue 
Saugus  CA  91350 

Meet  Peyton  Montcure 

In  the  October  issue  we  interviewed 
Tom  McMillan  WB3HGW.  the  man  re- 
sponsible tor  Ihe  FCC  decision  to  relax 
CW  testing  standards  in  upgrades  for 
the  handicapped.  In  the  December  is- 
sue, we  interviewed  April  Moell,  a  pro- 
fessional occupational  Ihe  rapist  who 
uses  amateur  radio  in  the  rehabilitation 
process.  Now  we  come  to  the  other  end 
Of  the  spectrum.  To  a  man  who  feels 
thai  no  handicapped  person  should  be 
required  to  pass  any  form  of  Morse 
code  test  for  a  ham  ticket  anywhere  in 
Ihe  world.  So  emphatic  in  this  quest  is 
law  student  Peyton  Montcure  that  he 
has  taken  his  demand  to  the  United 
Nations,  and  he  may  soon  take  the 
United  States  to  court. 

What  follows  is  the  transcript  of  an 
interview  that  aired  during  last  sum- 
nraer's  second  "No-Code  National  Tele- 
conference  Radio  Net/4  Montcure  was 
interviewed  by  Newsline  correspon- 
dent Steve  Bauer  KC0HF.  ironically, 
being  blind.  Bauer  himself  is  a  handi- 
capped person. 

From  the  No-Code  Teleconference 

Bauer:  Who  is  Peyton  Montcure  and 
how  did  he  become  interested  in  ama- 
teur radio? 

Montcure:  I  became  interested  in 
ham  radio  years  ago  when  a  ham  radio 
operator  came  to  my  house  when  I  was 
still  a  child,  and  gave  me  a  tittle  intro- 
duction I  was  very  interested  in  It — but 
I  couldn't  use  a  telegraph  key,  I  found 
that  I  simply  couldn't  coordinate  my 
muscles  so  thai  I  could  get  any  sort  of 
rhythm  or  speed,  t  gave  it  up  and  forgot 
about  it  and  went  on  with  my  life. 

Since  then,  I  went  through  college 
and  my  learning  disability  was  diag- 
nosed I  found  out,  for  example,  that  I 
cannot  use  a  manual  typewriter,  but  I 
can  use  an  electric  typewriter  or  a  word 
processor.  Again ,  it  was  the  same 
problem  with  physical  coordination 

I  went  to  law  school  and  began  to 
gel  very  interested  in.  issues  related  to 
the  handicapped.  One  day  I  thought 
that  I  woutd  write  to  the  FCC— because 
I  had  some  time  end  I  thought  it  would 
be  fun  to  gel  into  ham  radio,  t  had  re- 
cently attended  a  talk  that  a  ham  radio 
group  held  suggesting  that  people 
might  like  to  get  involved  in  it.  Much  to 
my  surprise,  and  indeed  shock— be- 
cause I  thought  that  so  much  progress 
had  been  made  regarding  issues  for 
the  handicapped— I  found  that  the 
FCC  would  not  even  accept  my  com- 
plain!! 

They  did  not  even  appear  to  know 
what  a  civil  rights  compiamt  was  They 
didn't  want  to  waive  the  code  for  me  Or 
anyone.  Gut  I  managed  to  work  my  way 
up  the  cham,  finally  writing  a  letter  to 


President  Bush,  and  getting  the  FCC  to 
accept  my  civil  lights  complaint. 

They  have  since  rejected  it,  which 
they  are  entitled  to  do.  giving  as  a  rea- 
son that  Ihe  Americans  With  Disabili- 
ties Act  of  1989  has  not  yet  been 
passed  by  Congress.  But  ol  course  it 
will  be.  As  soon  as  it  is  passed,  I  will  file 
another  civil  rights  complaint.  Either 
the  FCC  wtll  change  its  rules  so  that  the 
code  will  be  waived  for  the  handi- 
capped, or  I  wit]  end  up  filing  another 
complaint. 

After  all,  the  object  is  to  integrate  the 
handicapped  into  American  society, 
and  one  of  the  best  ways  to  do  this  is  to 
get  them  fully  into  transportation,  and 
in  this  case,  communi cation s. 

Bauen  The  commission  has  recent- 
ly announced  that  a  handicapped  ap- 
plicant—after  passing  a  5  word  per 
minute  code  test — with  proper  medical 
certification  will  not  be  required  to  pass 


Bauer:  How  would  you  respond  to  a 
handicapped  person  who  had  passed 
a  code  test,  and  who  challenged  you 
on  your  particular  views  regarding  the 
handicapped  and  code  testing? 

Montcure:  1  would  first  congratulate 
them  on  being  able  to  pass  a  code  test 
or  use  a  manual  typewriter.  But  handi- 
caps do  vary  from  individual  to  individ- 
ual. Some  can  do  it.  and  some  can't! 

If  you  can  do  it.  line.  But  the  object 
here  is  to  arrange  for  the  handicapped 
to  communicate  like  everyone  else, 
and  not  to  restrict  them  by  some  arbi- 
trary or  capricious  standard ,  such  as 
using  a  key  which  is  irrelevant  to  voice 
communications. 

Bauer:  Let's  assume  that  you  have 
passed  the  state  bar  and  you  are  a 
practicing  attorney.  How  would  you 
feel  rf  the  firm  you  were  working  tor 
hired  someone  who  used  their  handi- 
cap to  get  out  of  taking  50%  of  the 
courses  you  had  to  pass  in  order  to 
become  an  attorney? 

Montcure:  It  would  depend  on  the 
particular  courses  Certainly  I  would 
want  them  to  take  the  courses  that  are 
necessary  to  practice  law,  but  if  the 
Board  of  Bar  Examiners  also  required 


"I  can  understand ,  .  . 

that  the  FCC  might  like  to  pass 

a  law  saying  that  people  who .  .  . 

qualify  without  learning  the  code  are 

absolutely  forbidden  from  using  a 

code  key,  by  law!!" 


additional  code  tests.  Does  this 
change  the  FCC  rules  enough  to  basi- 
cally satisfy  your  need  and  make  you 
happy? 

Montcure:  No,  this  does  not  satisfy 
me  or  make  me  happy.  The  FCC  ap- 
parently has  a  battle  going  on  internally 
as  to  whether  they  are  going  to  keep 
the  code  or  not.  The  point  at  issue  here 
is  this:  (f  I  am  in  a  wheelchair  outside 
the  FCC  building  and  want  to  get  in- 
side, would  they  tell  me  that  I  have  to 
get  up  out  of  my  wheelchair  and  smug- 
gle up  the  steps  at  5  or  20  steps  per 
minute?  Why  can't  1  use  the  ramp?  If  I 
am  handicapped  and  cannot  use  the 
code  at  all.  why  should  I  have  to  learn 
it?  ft  just  does  not  make  sense. 

Bauer:  What  about  the  theory  part  of 
the  lest?  Should  that  also  be  waived  for 
anybody  that  claims  a  disability  in  that 
area? 

Montcure:  I  can't  see  what  sort  of 
disability  would  necessitate  waiving 
any  other  part  of  the  test.  A  civil  rights 
official  would  really  need  to  deal  with 
thai  issue,  if  somebody  could  present 
information  proving  that  they  could  not 
handle  some  particular  part  of  the  test, 
maybe  some  modification  to  some 
other  part  of  the  test  would  be  appropri- 
ate. I  frankly  cannot  imagine  any  prob- 
lem there,  because  we  are  certainly  not 
talking  about  any  physical  handicap. 


the  Individual  to  run  a  marathon,  and 
then  swim,  and  canoe,  and  do  certain 
other  physical  exercises,  I  would  not 
see  any  sense  in  thai,  fn  other  words, 
each  separate  test  must  have  a  reason 
behind  it  that  justifies  it,  and  that  justi- 
fies excluding  individuals  who  cannot 
pass  it.  The  code  test  simply  does  not 
meet  that  test, 

Bauer:  But  you  may  get  on  the  air 
and  never  have  to  figure  out  an  Ohms 
Law  formula1 1  guess  what  I  am  trying  to 
find  an  answer  to  is  where  do  we  stop 
cutting?  Where  do  we  stop  diluting  the 
requirements  for  not  only  amateur  ra- 
dio but  for  other  things? 

Montcure:  In  the  language  of  the 
1973  Rehabilitation  Act  that  Congress 
passed,  the  question  was  whether  the 
handicapped  person  is  otherwise  qual- 
ified. I  cannot  see  how  someone  who 
did  not  know  electrical  theory  could  be 
qualified  to  operate  a  ham  radio  sta- 
tion. That  rs  very  important  to  the  oper- 
ation of  amateur  radio  gear.  And  I  can 
understand,  for  example,  that  the  FCC 
might  like  to  pass  a  law  saying  that 
people  who  cannot  operate  a  code  key, 
and  who  do  qualify  without  learning  the 
code,  are  absolutely  forbidden  from 
using  a  code  key.  by  law" 

Bauer:  When  the  FCC  formalizes 
their  new  propose]  concerning  waiving 
upgrade  CW  tests  for  handicapped 


persons,  will  you  try  the  5  wpm  test 
yourself? 

Montcure:  I  expect  thai  ihe  Ameri- 
cans With  Disabilities  Act  will  be 
passed  by  Congress  very  shortly,  and 
that  requires  accommodation  in  com- 
munications. As  soon  as  that  bill  be- 
comes lawt  I  intend  to  file  another  civil 
rights  complaint  and  I  imagine  that  the 
code  standard  will  be  done  away  with 
for  those  who  cannot  operate  a  tele- 
graph key. 

Naturally,  if  it  were  found  that  I  or 
some  other  handicapped  individual 
could  manage  the  key  in  order  to 
broadcast,  that  would  be  fine.  But  five 
words  per  minute  is  absurd! 

Bauer:  Have  you  done  any  studying 
for  the  theory  part  of  the  test? 

Montcure:  t  certainty  would  not  want 
to  start  studying  for  Ihe  thing  until  I 
know  that  I  will  be  permitted  some  day 
to  operate  ham  radio.  I  shall  not  start 
studying  until  at  least  the  Americans  in 
Disabilities  Act  passes,  or  until  the 
FCC  decides  the  comptaint  in  my  favor. 

Bauer:  Whal  class  of  license  would 
you  go  for? 

Montcure:  I  would  only  be  interest- 
ed  in  a  fairly  basic  license.  I  suppose  in 
future  years  I  might  decide  that  I  want 
to  go  for  a  higher  class,  but  I  am  just  a 
beginner  and  when  you  are  a  beginner 
you  want  to  start  at  the  beginning 

Bauer:  Thank  you  for  your  time 

/An  audiocassette  of  Steve  Bauer's 
interview  with  Peyton  Montcure,  edited 
for  air  over  repeaters  and  on  nets,  is 
available  for  $5.00  postpaid  from  The 
Amateur  Radio  Newsline,  Editorial  Of* 
fice*  at  my  address  at  the  top  of  this 
column,  Prepaid  only.  No  COD  or  cred- 
it cards,] 

Epilogue 

About  a  month  after  Steve  Bauer  In- 
terviewed Peyton  Monteufe,  Congress 
passed  the  Americans  With  Disabilities 
Act.  A  week  later,  in  a  nationally  tele- 
vised ceremony,  the  bill  was  signed 
into  law  by  President  George  Bush. 
This  has  opened  the  way  for  Peyton 
Montcure,  and  possibly  otherst  to 
again  challenge  the  need  for  hand- 
icapped applicants  tor  amateur  licenses 
to  pass  a  Morse  code  test  at  any  speed. 

It's  not  the  job  of  "Looking  Wesf"  to 
pass  judgment  on  the  issue.  Rather, 
that  is  for  each  one  of  us  to  do  individu- 
ally. What  we  have  tried  to  do  these 
past  several  months  is  to  provide  a 
good  cross-section  of  the  views.  Now  it 
is  really  up  to  Ihe  FCC,  and  possibly  Ihe 
federal  courts.  Only  time  will  tell. 

Next  Time  Around 

"Looking  West1'  will  be  back  in  April 
to  discuss  the  rights  of  repeater  users. 
Just  how  much  power  should  users 
have  over  the  way  a  repeater  is  run? 
One  California  coordination  council 
says  that  the  time  has  come  to  recog- 
nize the  users  of  repealers  as  the 
supreme  beings,  and  in  doing  so,  they 
may  have  relegated  repeaters  to  ham 
radio  public  utilities,  and  their  owners 
to  becoming  unpaid  service  providers' 
Join  my  guest  co-writer.  Rich  Yarigian 
N6PVP,  as  we  explore  this  issue  . ,, 
deWAeiTFT 
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Introductory  Special 
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plus  $5  shipping  &  handling 
CA  residents  please  add  salt*  tax 
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CIRCLE  270  ON  READER  SERVICE  CARP 


AMATEUR  RADIO  EQUIPMENT 


CALL 


£mmB  1 
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800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ.  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL.  Ameritron. 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 
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1084000  MHZ  RADIO  DIRECTION  FINDING 

•  Interference  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  ELT  Search  &  Rescue 

New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Ooppler 
shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks 
Models  available  with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  - 108  MHz 
to  1  GHz.  Call  or  write  for  details, 

nADDt  „  cvtrrirMC    fW/-,      PQ  Box  31819  (602)  488*9755 

DUFFLtK  bYbltMb,  INC     PhoenUt  ^  85046     FAX  (602)  4884295 


P" 


CIRCLE  13  ON  ftEADER  SERVICE  CARD 


For  all 
your 

Irani 
needs 


Check  prices,  then  call  us.  We  are  competitive  with  all  the 
big  boys,  and  offer  same  day  shipping  on  items  in  stock. 
Use  our  toll-free  lines, 

Trade?  Yes,  we  give  the  highest  trade-ins  for  dean,  sale- 
able equipment,  Call  for  quotes. 

ASTRON/MFJ/ARRL/Nye  Viking/MIRAGE/ 
KENWOOD/YAESU/Cushcraft/Larsen  Antennas/ 

AMECO/ICOM/Bencher,  Inc./SONY/HUSTLER 


1-800-441-0145  (IN  TEXAS)  1-800-527-2156  •  ask  for  Ham  Dept. 


electronic  center,  inc 

ROSS  AT  CENTRAL  EXPRESSWAY,  DALLAS,  TX  75201 


ICOM   BATTERY  INSERTS 


BP-2 

BP-3 

BP-5 

BP-7 

BP-8 

BP-22 

BP-23 

8P-24 


12* 

9,4v 
lO.Bv 
13,2v 

B.4v 

8.4v 

9.4v 

10.8V 


SOOmah 
270mah 
500man 
SGOmari 
SOOrrian 
Z7Qma*i 
SOOmah 
600mah 


SH.OO 
ST  5.00 
$21.00 
$23.00 
$21.00 
$22.00 
$22.00 
S26.00 


KENWOOD  BATTERY  INSERTS 


PB-21 

7,2v 

PB-21H 

7.2v 

PB24  Tabs 

9.6v 

PB-25/26 

8.4V 

20Omah 
SOOmah 
SOOmah 

SOOmah 


$12,00 
$15*00 
$15.00 
$18.00 


YAESU  BATTERY  INSERTS 


FNB-3/3A 
FNB-4£4A 

FNB-lD 
FNB*1t 
FNB-12 


10,6v 
12V 
7.2v 
12v 
12V 


SOOmah 
SOOmah 
SOOmah 

SOOmah 
SOOmah 


$28  00 
$27,50 
$15,00 

$30  00 
$30.00 


MORE  BATTERY  INSERTS 


Tempo  Si  Earty 

Tempo  S2/4/5  Lata 

Standard  BP-1 

Tan-Tec  BP1 

San-Tec  *M42*144Tacs 

Azden  300  Taos 

Bearcat 

Regency  MT 1000  Tabs 


270m  ah 
SOOmah 
270mah 
SOOmah 
60Gmah 
SOOmah 
SOOmah 
SOOmah 


$19.95 
$21.00 
$1995 
$19.95 
$22.00 
$15.00 
$20.00 
$15.00 


•Add  $3,00  Shipping      FREE  Catalogue 


tnr  The  Battery  Store 

279  Douglas  Ave.,  Suite  1112 
Altamonte  Springs,  FL  32714 

1-800-346-0601 


CIRCLE  62  ON  READER  SERVICE  CARD 


I  !C.    Ill  I 

at      DO 

I    O      == 

Packet-GOLD  v1 .2 

More  Features,  easier 
to  run.  Simply  the  best! 


Packet-GOLD  is  still  the  best  software  for  aea 
TNCs,  (pk232,  pk8B)  and  your  IBM  Compatible. 

More  features:  Direct  maildrop  access. 
Conference  bridge  for  roundlables  and 
emergencies.  Automatic  session  control  (with 
manual  override)  makes  multi-connects  a  snap. 
Continuous  monitoring  even  while  connected 
means  no  more  wondering  "what's  going  on"" 
DOS  shell.  Huge  scroll  back  buffers  including 
previous  sessions,  cut  and  paste  text  between 
sessions  (also  between  mooes  on  pk232).  Brag 
files,  quick  connects,  name  log.  session  text 
saved  and  or  printed,  tactical  callsigns 
supported  using  our  quick-connects,  multi-hop 
NET  ROM  usage  a  snap,  manual  or  automatic. 

Easy  to  run!  Clearly,  we  have  many  more 
features,  but  our  software  is  also  easy  to  learn 
and  use.  You'll  be  on  the  air  in  5  minutes  with 
our  quick  start  guide.  Comes  with  a  75-page 
reference  manual  &  step-by-step  tutorial.  Our 
users  call  us  to  say  how  great  it  is.  We  agree! 

Ordering:   for  pkss,  PK232  HK232,  and 

IBM  compatible  computer,  $59.95  (CA  res  add 
6.25%)  pfus  SS  S&H,  Inter  Flex  Systems  Design 
Corp.r  P.O.  Box  641B+  Laguna  Nlguel,  CA 
92607-6418  Phone:  (714)  496*6639  -  Call  or 
write  today.    VISA  &  MasterCard  welcome. 


CIRCLE  77  ON  READER  SERVICE  CARD 


CIRCLE  1 33  ON  READER  SERVICE  CARD 


Omar 
WA6FON 

AEA 
AJmco 
Ameritron 
Pro-Am 


Omar  Electronics  Inc. 

Rt.  1  Hwy.  81  South 
Loganville,  GA  30249 

(404)  466  -3241 


MFJ 

Kenwood 
Yaesu 
Uniden 


Marc 
N4YHM 

ARRL 

Bencher 

ICOM 

VanGofden 


Number  24  on  your  Feedback  card 


ARTER  N  BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now  Sure,  you  can  wait  for  a 
h  amies*  to  fry  and  dump  it,  but  you  know  you'll  gel  a  tar  more  realistic  price  ■*  you  nave 
il  oui  where  100 .000  active  ham  potential  buyers  can  see  it  than  the  tew  hundred  local 
hams  who  come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  gel  cash  lor  your  ham  and  computer  gear  before  it's  too  old  to  sell,  You 
know  you're  not  going  to  use  it  again,  so  why  leave  i l  tor  your  widow  lo  throw  out?  That 
stuff  isn  t  getting  any  younger! 

The  73  Flea  Market,  Barter  'n"  Buy,  costs  you  peanuts  (almost)— comes  to  35«  a 
word  for  Individual  (noncommercial)  ads  and  $1 .00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so 

Make  your  list,  COurit  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a 
commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad 

This  is  a  monthly  magazine,  not  a  dairy  newspaper,  so  figure  a  couple  months 
before  the  action  starts:  then  be  prepared.  If  you  get  too  many  calls,  you  paced  it  low. 
If  you  don't  get  many  calls,  too  high. 

So  get  busy  Blow  the  dust  off,  check  everything  out.  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now  Or  you  might  get  busy  on  youf  computer  and  out  togemer  a 
list  of  smalt  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  V  Buy,  Donna  DiRusso.  Forest  Road, 
Hancock  NH  03449  and  get  set  for  the  phone  calls. 


CHASSIS,  CABINET  KITS  SASE,  K3JWIC, 
5120  Harmony  Grove  fid.,  Dovar  PA  17315, 

BNB259 

SILVER  REED  EXP-400  DAISY  WHEEL 
PRINTER,  tractor  feed,  cut  sheet  feed.  52 10 
Seikosna  SL-80AI.  24~pin  printer.  5210,  low 
hours,  like  new.  anginal  canons,  books,  ca- 
bles. (201)  583-2360  or  (71 B)  361-9080 

BNB262 

AMATEUR  RADIO  CLASSIFIED  Quality 
Buy/SeJITTfade  publication.  Twice  monthly, 
test  ad  Circulation  Less  expensive,  easier  to 
read  than  others  Ads:  25  cenfstaord  Sub- 
scriptions: 51 2/yr  POB  245-S,  JonesboroGA 
30237  BNB263 

HAM  RADIO  KITS  4  ASSEMBLIES  lor  vari- 
ous OST&  73  construe!  ton  articles.  We  also 
offer  books  and  electronic  components.  For 
catalog,  send  legal  size  SASE  w/45c  postage 
or  Si  00  to  AAA  Engineering,  2521  W.  La 
Palme  JK,  Anaheim  C A  92801.  BNB264 

PERSONAL  COMPUTER  INTERFACING 
Pracivca!  instrument  automation,  networking 
and  control  techniques,  including  mtcrocon- 
ifoHers  A  3-day.  hands-on  workshop  at  the 
Virginia  Tech  campus,  Washington.  DC. 
and  Charlotte  NC  5595.  Biacksburg  VA. 
March  21  -22-23;  Washington,  O.C.,  June  6^ 
7-B;  Charlolte  NC+  Ju»y  18-19-20;  and 
Biacksburg  VA,  August  22-23-24  Dr.  Roy 
Jones  (703*231-5242/231-6478       BNB265 

QSL  CARDS— Look  good  wllh  top  quality 
printing.  Choose  standard  designs  or  fully 
customized  cards.  Bettor  cards  mean  more 
returns  to  you.  Free  brochure,  samples 
Si  amps  appreciated.  Chester  QSLs,  Depf  A. 
310  Commercial,  Emporia  KS  66601 ,  or  FAX 
req  ues  I  to  f 3 1 6>  342-4705  BNB434 

SUPEHFAST  MORSE  CODE  SUPEREASY. 
Subliminal  cassette.  $10.  LEARN  MORSE 
CODE  IN  1  HOUR  Ama*ir»g  new  supereasy 
technique  S10.  Both  II 7,  Moneyback  guar- 
antee Free  catalog:  SASE  Banr,  Oepi  73-8, 
1 1 96  Citrus,  Pal mbay  FL  32905         9 N BS3 1 

SB  220/221  OWNERS:  20  detailed  mods 
which  include  160-6  meter  operation,  QSK. 
i  enhanced  ps.  50%  rebate  for  new  mods 
submitted!  9  pages  of  3-500Z  tech  info.  $1 1 
postpaid.— Info.  SASE,  BOB  KOZLAREK 


WA2SQQ,  69  Memorial  Place.  Elm  wood  Park 
NJ  07407.  BN6561 

ROSS1  SSSS  USED  February  (ONLY)  SPE- 
CIALS: KENWOOD  TS-830S  SS29.90,  TS^ 
530SWAT  St 299  90,  TM-521A  $42990,  TM- 
721A.TSU-4  S549.90.  BC-11  £69.90. 
TI4-2S50A  $319  90,  TS^440SWAT  $1039.90; 
(COM  ICH70  $495.90.  IC-22A  $139  90,  IC- 
230  $139  90,  471 A  $589  90,  IC-761 
S1649  90.  YAESU  FT-102TW  MAG  SPPRGC 
$566.90.  FV-102DM  $239  90.  FTV  6508 
$169  90.  COLLINS  32S-3.7SS3B.S16F- 
2.312&4.SM-2.  ALL  ROUND  $1599.90.  30L- 
1  S999  90  LOOKING  FOR  SOMETHING 
NOT  LISTED??  CALL  OR  SEND  SASE. 
HAVE  OVER  190  USED  ITEMS  in  stock. 
MENTION  AD  PRICES  CASH,  FOB  PRE- 
STON  HOUHS  TUESDAY-FRIDAY  9:00  TO 
6:00.  9:00-2:00  PM.  MONDAYS.  CLOSED 
SATURDAY  &  SUNDAY.  ROSS  DISTRIBUT- 
ING COMPANY,  78  SOUTH  STATE,  PRE- 
STON ID  63263.  (208)  852-0830       aN8654 

WRITTEN  EXAMS  SUPER  EASY.  Memory 
aids  from  psychologist/engineer  cut  sludy- 
time  50%.  Novice,  Tech,  Gen:  $7  each  Ad- 
vanced. Extra:  $12  each.  Moneyback  guaran- 
tee B«hrp  Dept  73-6 1 196  Qtrus,  Palmtoay  FL 
32906  BNB691 

ROSS'  $$$S  NEW  February  (ONLY)  SPE- 
CIALS^ SC  RG-213500FT  $150.00.  KEN- 
WOOD TS-940SWAT  $1979.90,  TK-75A 
$396  SO,  TH  225  A  $279-90.  TH27A  $349-90, 
TH»315A  $299.90.  TH-45AT  5299  90.  TH- 
46AT  $339.90,  TH^47A  $359  90,  TH-41BT 
$229.90.  TH-31BT  $229  90;  (COM  IC-761 
$2229.90,  IC  765  $2499.90,  IC-725  $770  90, 
IC-471  H  $939.90,  K>£SAT$3O5.90,  IC-24AT 
$48490,  IC-290H  $449.90;  YAESU  FT- 
10000  $3450.00,  FT411E  $299.90.  FT-470 
$394  90.  FT-747GX  $709.90,  FT*33R 
$259  90,  FT-311RM  $359.90,  FV101DM 
$229  90:  TEN-TEC  565  $1878.50,  562 
$1859  90.  222  $29.90.  252-MOE  $12990; 
MFJ  1278T  $299.90,  9410  $98  90.  949D 
$13490.  8128  $27.50.  SEND  SASE  FOR 
USED  LIST  ALL  LT.O  (LIMITED  TIME  OF- 
FER) LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  Oft  WRITE  Over  9039  ham- 
f elated  items  in  stock  tor  immediate  shtp- 
meni.  Mention  ad.  Prices  cash,  FOB.  PRE- 
STON HOURS  TUESDAY-FRIDAY  3  00  TO 
6^00,  9:00-2:00  P.M.  MONDAYS.  CLOSED 
SATURDAY  &  SUNDAY,  ROSS  DISTRIBUT- 
ING COMPANY,  7&  SOUTH  STATE,  PRE- 
STON ID  83263  (208}  852-0830       BNB709 


HAM  RADIO  REPAIR  all  makes,  models.  Ex- 
perienced, reliable  service.  Robert  Halt  Elec* 
ironies,  Boi  280363,  San  Francisco  CA 
9*128-0363  (406)729-8200  8NB751 

WANTED:  Hem  equipment  and  other  prop- 
erty. The  Radio  Club  ol  Junior  High  School 
22  NYC,  Inc  ,  is  a  nonprofit  organization, 
granted  50T(Ck31  status  by  the  IRS,  incorpo- 
rated with  the  goal  ot  using  the  theme  ol  ham 
radio  to  further  and  enhance  the  education  o1 
young  people  nationwide.  Your  property  Do- 
nation or  financial  support  would  be  greatly 
appreciated  and  acknowledged  wilh  a  receipt 
for  your  tax  deductible  contribution.  As  1691 
begins,  please  look  over  whatever  unwanted 
equipment  you  may  have,  and  call  us.  We  will 
pick  up  or  arrange  shipping.  You  will  receive 
the  lax  deduction,  but  most  important,  the 
privilege  of  knowing  that  your  gift  really  made 
a  difference  in  the  education  and  upbringing 
ofachrfd  Write  us  ai  TheftCof  JH522NYC. 
Inc.,  PO  Box  1052.  New  York  NY  100O2 
Round  the  doc*  HOTLINES:  VOICE  (516) 
674^*072.  FAX  {516)  874^9600.        BNB782 

"HAMLOG"  COMPUTER  PROGRAM   > 
features    IS  modules.  Auto- logs.  7- band 
WASrtJXCC,  Appie,  IBM,  CP/M,  KAYPRO, 
TANDY,  CR8  524.95.  73-KA1 AWB,  PB  2015. 
PeabodyMA0i960.  BN9775 

LAMBDA  AMATEUR  RADIO  CLUB  Interna* 
tional  amateur  radio  club  for  gay  and  lesbian 
hams.  On-air  skeds,  monthly  newsletter,  and 
annua]  gathering  at  Dayton.  (215)  978- 
LARC.  PO  Box  24810.  Philadelphia  PA 
19130  8NBS12 

INEXPENSIVE  HAM  RADIO  EQUIPMENT, 
Send  postage  stamp  for  list  Jim  Brady— 
WA40S0.  3037  Audrey  Dr..  Gaston  -a  NC 
28054  BNBS90 

WANTED:  BU V  A  SELL  AH  types  of  Electron 
Tubes.  Gail  loll  free  I  (800)  421-9397  or  1 
(612)  429-9#97  CAN  Electronics,  Harold 
Bramsiedi.  6104  Egg  Lake  Road,  Hugo  MN 
55038  BN8900 

ELECTRON  TUBES:  All  types  A  sizes  Trans- 
mitting, receiving,  microwave .  Large  In- 
ventory ■  aame  day  shipping,  Ash  about  our 
3-5002  special,  Daily  Electronics,  PO  Box 
5029.  Complon  CA  90224.  (800)  346- 
6667.  BNB913 

COMMODORE  64  HAM  PROGflAMS-6 
disk  sides  over  200  Ham  programs  116  95 
25*  stamp  gels  unusual  software  catalog  ol 
Utilities.  Games.  Adult  and  British  Disks 
Home-Spun  Software,  Box  1064-BS.  Estem 
FL  33928  BNB917 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK  /  48HR  SERVICE.  »COM:  BPZt 
BP3/BP22  SI  9  95,  9P5/BPfl/aP23>BP70 
$25.95.  BP24  $26  95.  BP7  $32.95  KEN  WD. 
PB21  $15.96.  PB21H/PB6  $22.95,  PB25/26 
$24.95.  YAESU  FNB9  $1995,  FNBlOrl? 
$23.95,  FNB1 1  $2995,  FNB4MA  $36  95,  "U- 
DO- IT  INSERTS"  ICOM:  BP3/BP22  $16  95, 
BP2/BP23  $17.95,  BP5/BPa/BP24mP70 
$21.95,  BP7$27  95  KENWOOD:  PB21 
ST2.95.  PB6  $16  95.  PB21H  $10.95.  P624/ 
2&26  SI 9  95  TEMPO  S— $22,95-  YAESU: 
FNB4/4A  $32  95.  FNB9  $16  95.  FNBtO/17 
$18  95  AZDEN  $19.95  "NEW  PACKS  Vtf 
CASE":  ICOM  BP8B  IBS  CHGJ  $34  95. 
BP8AA  (WL  CHGJ  $34  95,  YAESU  FNB2 
S19.95.  FNB17  $34.95.  SANTEC  142/1200 
522  95  FREE  CATALOG,  $300  Srupprng/or- 
der  PA*6%.  VtSA-MJC  *  S2,  CUNARD, 
R  0  ©  Bom  104,  Bedlord  PA  15522  (&14J 
623-7000.  BNB931 

CODE  RTTY  Send^Receive  Disk  VIC  20,  C- 
64.  send  $5  Tape  $6.  Code  ware,  Box  3091, 
Nashua  NH  03081 ,  BNB940 


JOIN  GROUP  05/91  Ham  expedition  operat- 
ing in  Soviet  Ukraine — help  with  your  Soviet 
license,  lodging,  equipment,  travel,  etc. 
KK4WW  and  UB5 WE  Audio  tape  by  UB5WE 
aJI  about  Soviet  hams,  DXtng.  OSLing.  equip* 
merit,  history,  regulation,  and  much  more. 
Very  informative  $9  97  to  UBS  WE  Victor 
Gorefcheuaky,  PO  Bon  1.  Biacksburg  VA 
24063-0001,  BNB945 

WANTED:  Pre- 1980  microcomputers  and 
publications  for  museum.  KK4WW,  Dave 
Larsen,  Biacksburg  Group  PO  Bok  1 ,  Blacks- 
burg  VA  240S3.  (703)  763-331 1 .       BNB956 

WANTED;  Your  help  donating  IBM-PC  clone, 
technical  and  call  books  tor  IARN  emergency 

radio  service  in  USSR  I  will  personally  deliver 
equipment  to  UB5WE  David  Larsen 
KK4WW  (703}  7&3-331 1  BNB957 

2S~«20  MHz  MILITARY  AVIATION  FRE- 
QUENCY DIRECTORIES  for  NORTH  AMER- 
iCA^-over  20.000  newfy  researched  listings 
HAP3.  Bos  754,  Remington  fJJ  06822^0754. 
(201)906-7134.  BNB958 


Ham  Gospel  Tracts,  SASEt  N3FTT, 
5133  Gramercy,  Clifton  His,  PA1901S. 

BNB960 

FIVE  WATTS  1 30/40  meter  transmitter!  Radio 
Shack  pari  si  Plans— $2  plus  stamp!  Bill 
Lauterbach.  1709  North  West  Ave..  #103. 
Jackson  Ml  49202.  BNB962 

PRINTED  CIRCUIT  BOARDS  (or  projects  in 
73.  Warn  Radio>  QST,  Aft&L  Handbook.  List 
SASE,  FAR  Circuits.  1SN640  Field  Cl  Ourv 
dee  IL  60116  BNB966 

AUTHORIZED  AMIGA  A  COMMODORE  Ser 
vice  Center.  Send  SASE  tor  pnee  list  Calen- 
der Oectf ooics.  PO  Sox  363,  Bakerstown  PA 
15007.  BMB971 

SATELUTE  MONTHLY  AUDIO  CODES  1 
(&00>  HOT-SHOT.  Intended  tor  testing  only 

S3. 50  per  call.  BNB97G 

WANTED:  Instruction  manual  tor  operating 
EICO  Model  232  VTVM.  Meyer  Minchen 
AG5G.  4635  SW  FWY,  Houston  TX  77027. 
(713)622-6161,  BNB977 

AMIGA,  MACINTOSH.  ATARI  XUXE/ST 
Amateur  radio  public  domain  software.  S4.00/ 
<Ss*t  SASE  for  catalog  Specify  computer! 
WA4EFH,  Boje  1646,  Orange  Park  R_  32067^ 
164£  BNB97B 

AZDEN  SERVICE  by  former  factory  iechn<K 
dan.  N/Cads  £36.95  p*us  shipping.  Sot/them 
Technologies  Amaieur  Radio,  Inc.  10715 
SW  190  St.  *9,  Miami  FL  33157  (305)  236- 
3327.  BNB979 

DXers  SOFTWARE  Real-lime  Terminator  on 
Great  Circle  map,  any  location.  Sunnse/Sun 
set  times.  Range/Bearing.  Store,  recall,  print 
maps  IBM  PC  ftcompallbles,  OXAlD  Vers.  2, 
$20.  Peter Ordfleld,  Bo*  152.  Piedmont,  Que- 
bec, J«F1 1  KB.  Can  ada .  BN  8980 

HAM  RADIO  PATCHES  Buy  OR  trade.  Send 
yaur  club's  patch  to  A84Y.  Bolt  1031, 
Reynoldsburg  OH  43068  SHRINERS  Get 
your  spmy  shoulder  patch  (Fez  with  antenna) 
Send  57  00  to  Voice  ol  Aiaddin  ARC.  Boy 
1031.  ReynoWsburg  OH  43068.         BNG981 

WANTED:  Panasorsic  AG-100  camcorder 
junker  for  pans  Marvin  Moss  W4UXJ,  Box 
28601 .  Atlanta  GA  30358  SNB9B2 

NEED  QSL  CARDS?  Ours  are  different' 
N4ZDU  Giimores  Printing,  Rl.  *3,  Box  1 151 1 
Oldtown  FL  32fi&0  BNB963 
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Improve  Your  World  Image 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsimile  reception  system 

for  the  IBM  PC  or  Compatible,  Receives 

up  to  16  intensity  levels. 

Includes: 

80  Page  Manual 
Tutorial  Cassette 
Interpretation  Guide 


Demodulator 

Software 

Frequency  List 
Features: 

Print  on  Epson,  or  HP  Laser  Jet 
Disk  Save.  Zooming,  Image  processing 

Unattended  Image  Capture  and  much  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  images  directly  from 
U,S.  and  Soviet  meteorological  satellites. 
Includes  all  of  the  above  feature  plus 
a  complete  orbital  tracking  sytem  and 
resolution  of  up  to  256  gray  levels. 


Software  Systems  Consulting 

150  Avenida  Cabrillo,"C",  San  Ciemente,  CA  92672 

<-7"1  4)-498-5784 


CIRCLE  250  ON  READER  SERVICE  CARD 


Iron  Powder  and  Ferrite  Products 


Fast.  Reliable  Service  Since  1963 

Small  Orders  Welcome 

Free  "Tech- Data"  Flyer 

Toroidal  Cores,  Shielding  Beads, 
Shielded  Coil  Forms,  Ferrite  Rods, 

Pot  Cores,  Baluns,  Etc. 

AMIDjftlM.. 

2216  East  Gladwick  Street,  Dominguez  Hills,  California  90220 


Telephone:  (213)  763-5770    FAX:  (213)  763-2250 


CIRCLE  4  ON  READER  SERVICE  CARD 
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What  a  Brilliant  Idea! 


■   ■■■ 


Are  You  Serious 

About  HF  mobile  operation? 


THE 

TEXAS 
BUGCATCHER 

HF  Mobile  Antenna  System 


Hi  Q  ain/vound  coils 
Minimum  SWR— excellent  per- 
formance on  all  HF  bands 
Easy  assembly  to  meet  almost  any 
configuration 

Fits  standard  3/8-24  SAE  mounts 
•  Various  length  base  masts  & 
whips  available 

Henry  Allen  WB5TYD 
21 4-3884724  8  am-4  pm  weekdays 
21 4-527-41 63  evenings  &  weekends 

Send  for  free  brochure! 

GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75005 


Call  us  for  great  prices 
on  ?■  i  =i  J  dual  band 


and  tri-band  antennas. 


ftC-*fc  ftspaafwr  CormpSef 


The  RC-96  Repeater  Controller  will  light  up  your  day 
every  day  that  you  use  your  repeater. 


You'll  get  its  top-notch  auto- 
patch  and  its  full  complement 
of  linking,  remote  control  and 
programming.  Plus,  its  synthe- 
sized voice  will  shed  light  on 
your  group,  communicating 
information  through  IDs,  tail 
messages,  and  bulletin  boards. 

Installation  will  be  an  illumi- 
nating experience  -  of  just  how 
easy  it  can  be.  With  supplied 
cables,  easily  accessible 
adjustments,  and  a  front  panel 
display  that  wiE  tight  your  way 


to  what's  happening,  Even 
Thomas  Edison  would  have 
been  impressed. 

Then  there  is  the  legendary 
lightning  protection  that  Ben 
Franklin  could  have  used. 
Backed  up  by  our  two  year 
lightning  warranty. 

Turn  even  a  flickering  repeater 
into  a  beacon  -  a  lighthouse  of 
the  airwaves.  The  RC-96 
controller  will  lead  to  a  bright 
future  for  your  repeater  group. 
Oh  yes,  light  bulb  not  included. 


ace 


advanced 
computer 
controls,  inc. 


£356  Walsh  Avenue,  Santa  Clara,  California   95051    (408)  727-3330 


CIRCLE  124  ON  READER  SERVICE  CARD 


CIRCLE  1  ON  READER  SERVICE  CARD 
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ICOM 


Re  A  DER  Ser  vice  Gi  veAway 

Just  fill  out  the  Reader  Service  card  and  send  it  in.  You'll  receive  free  product  information 
from  our  advertisers,  and  one  lucky  reader  will  win  a  great  prize  from  ICOM. 

THIS  MONTH'S  READER  SERVICE  PRIZE 


ICOM  IC-2SAT 

ICOM's  expertise  in  miniaturization  has  resulted  in  another  remarkable  handheld,  the  IC-2SAT. 

■  5  Watt  Power  Output 

The  IC-2SAT  delivers  a  full  5  watts  of  output  power  at  1 3.8V  DC, 

■  Built-in  NiCd  Batteries 

When  the  internal  batteries  are  exhausted  just  clip  on  one  of  the  optional  battery  packs  and  keep  on  operating! 

■  48  Memory  Channels 

Each  memory  and  call  channel  stores  all  information  required  for  repeater  operation. 
•Quick Tuning  Control 

Frequencies  or  memory  channels  can  be  easily  selected  with  the  built-in  keyboard  ortuning  confrol  knob. 
*DTMF  Code  Memory 

1 0  DTMF  memofy  channels  store  up  to  1 5  digits  each.  Excellent  for  autopatching! 

•  Built-in  dock 

The  IC-2SAT  is  equipped  witti  a  24-hour  system  ctock  wttft  timer  function. 

•  External  DC  Power  Jack 

The  *02SAT  can  be  connected  to  an  external  6-1 6  vott  DC  pewe*  supply  directty. 
The  ICOM  IC-2SAT  includes  a  variety  of  other  features  tike  convenient  scan  functions,  priority 
watch,  memory  masking,  memory  transfer,  tone  squelch  and  so  much  more.  Battery  packs  and  a 
battery  case,  chargers,  headsets  and  a  wide  selection  of  other  options  are  also  available. 
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Never  Say  Die 

Continued  from  page  4 

free  passes  for  the  vendor  area.  And 
then  they  were  even  angrier  when 
some  of  their  booth  salesmen  sneaked 
into  the  paid  area,  got  caught  red- 
handed  buying  equipment,  and  were 
thrown  oul  when  they  still  refused  lo 
buy  tickets.  How  outrageous  of  Ham 
Com  to  stand  up  to  these  bullies?  I  don't 
recall  that  ever  happening  before. 

Hey,  That  Was  A  Great  QSO! 

When's  the  last  time  someone  told 
you  that?  How  about  it?  Have  you  set* 
tied  Into  a  rigid,  boring  format  with  your 
contacts?  How'd  you  tike  to  have  the 
hams  you  talk  with  disappointed  when 
the  contact  is  over  and  eager  to  taJk 
with  you  again? 

The  fact  is  that  you  can  become  an 
absolute  charmer  over  the  air.  It's 
easy  You're  just  going  to  have  to 
break  a  lifelong  bad  habit,  And  the  best 
pan  is  that  the  belter  you  are  to  talk 
with,  the  more  fun  you're  going  10 
have.  It's  a  win-win  situation. 

Obviously  you're  going  to  have  to 
make  some  changes.  Well,  you  know 
for  sure  that  the  way  youVe  been  going 
about  making  contacts  hasn't  worked 
well.  Oh.  sure,  you've  been  swapping 
signal  reports  and  stuff.  But  how  many 
really  fascinating  contacts  have  you 
had  recently? 

Am  I  about  to  divulge  some  great 
secret?  Some  key  to  the  hidden,  al- 
most completely  untapped  wealth  we 
have  available  to  us  in  amateur  radio? 
Yep!  That's  about  the  size  of  it. 

Let's  go  about  this  logically  first, 
then  we  can  go  Into  the  nuts  and  bolts 
We'll  Start  with  the  most  basic  ques- 
tion: Who  is  the  most  fascinating  per- 
son  in  the  world  to  the  ham  you're  con- 
tacting? Clue:  It  isn't  you.  Revelation: 
It's  him! 

Now,  a  note  to  women's  libbers,  who 
have  been  working  industriously  to 
touse  up  the  language:  What  few  wom- 
en hams  we  have  do  not  need  any  help 
with  spiffing  up  their  contacts.  Merely 
being  woman  will  make  them  interest* 
ing  to  men.  My  comments  here  are 
meant  for  menT  who  are  the  ones  with 
the  problem.  You  know,  t  haven't 
heard  a  YL  on  the  air  in  months!  Where 
are  they?  (I'll  lell  you  later.) 

Sorry  for  the  diversion,  but  I  knew 
that  as  soon  as  I  mentioned  "he"  for  a 
ham,  I'd  have  a  flurry  of  furious  letters 
from  militant  YLs  I  wish  they'd  spend 
more  time  on  the  air  and  less  angrily 
fighting  for  their  "rights/1  If  we  had 
more  YLs  on  our  bands  I  wouJdn  "t  need 
to  write  about  how  to  have  more  inter- 
esting contacts. 

Okay.  I've  established  the  obvious: 
The  most  interesting  person  in  the  en- 
tire world  to  the  chap  you've  contacted 
is  him.  Thus  it  follows  that  the  more  you 
can  get  him  to  talk  about  himself,  the 
more  he's  going  to  enjoy  the  contact. 

in  case  you're  not  following  my  mes- 
sage, your  usual  recitation  doesn't  cut 
the  mustard  He  really  doesn't  give  a 
damn  what  rig  you're  using.  He  won't 
be  amused  by  your  weather,  town,  an- 
tenna and  so  on  Whoo,  that  sure  cuts 
down  on  your  transmissions,  doesn't  it? 
If  you  aren't  going  to  babble  the  usu- 
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QSL  of  the  Month  To  enter  your  QSL,  mail  it  in  an  envelope  to  7$,  WGE  Center, 
Forest  Road,  Hancockl  NH  03449,  Attn:  QSL  of  the  Month,  Winners  receive  a 
one-year  Subscription  {or  extension)  to  73.  Entries  not  in  envelopes  cannot  be 
accepted. 


al  dreadfully  boring  drivel,  what  can 
you  talk  about?  How  about  mentioning 
what  kind  of  work  you  do  and  then  ask 
him  what  he  does .  or  perhaps  what 
he  did  before  he  retired?  There  are 
many  questions  you  can  ask  that  will 
open  the  floodgates. 

How  did  he  get  involved  in  amateur 
radio?  Are  his  kids  hams?  Why  not? 
Has  be  ever  gone  to  ihe  Dayton  Ham- 
vention?  What  other  aspects  of  the 
hobby  has  he  tried?  Start  making  a  list 
of  questions  which  you've  found  to  get 
the  conversation  going  and  keep  It  by 
your  log. 

Step  two  is  to  keep  your  log  in  much 
more  detail.  Make  notes  on  what  your 
contact  is  telling  you  so  the  next  time 
you  contact  him  you  VI  be  able  to  recall 
the  conversation  and  carry  it  on  from 
where  you  left  off.  Your  best  bet  here  is 
to  use  a  computer.  Second  best  is  to 
use  paper,  with  a  dedicated  separate 
sheet  for  every  contact  Don't  try  to 
cram  it  on  a  3"  x  5*  card.  Not  even  a  4* 
x  6"  card.  Go  wild  and  use  a  whole 
sheet  Put  the  call  in  the  upper  left 
hand  corner  and  keep  your  con  tacts  by 
call  in  a  file  folder  close  at  hand. 

You'll  get  me  talking  if  you  ask  about 


some  of  the  countries  I've  operated 
from.  Or  about  some  of  the  exciting 
times  I've  had  on  the  air.  Or  the  inter- 
esting hams  I've  known.  Or  my  first 
hamfest  (1938).  t've  had  some  great 
adventures  in  my  hamming. .  .even 
some  close  calls  with  death,  How 
about  you? 

Men  Don't  Talk  Much 

There  is  a  basic  difference  between 
how  men  and  women  communicate.  It 
starts  when  they  first  learn  to  talk,  Boys 
play  with  each  other.  Girls  ditto.  The 
differences  in  their  communications 
are  basic  and  biologic.  Boys  are  basi- 
cally adversarial  and  girls  aren't.  Alas, 
most  men  never  learn  to  actually  talk 
with  their  wives   .  and  vice  versa. 

With  men  if  s  our  egos  on  the  line 
with  every  contact-  With  women  it's 
their  hearts  on  the  line.  We  want  to  see 
who's  best  and  they  want  to  be  loved, 
putting  it  bluntly,  Having  been  brought 
up  from  year  one  like  this ,  it  takes  some 
serious  habit  breaking  to  change.  Is  it 
any  wonder  we  have  so  few  YLs  on  our 
bands? 

Maybe  you've  noticed  that  men  tend 
to  make  a  contest  out  of  anything  and 


everything.  How  many  countries  we've 
worked  is  a  measure  of  our  masculini- 
ty. How  many  counties,  certificates, 
how  we  do  in  operating  contests,  how 
big  our  rig,  our  antenna,  how  elaborate 
our  mobile  rig,  etc. 

They  don't  call  the  Cadillac  the  an- 
swer to  America's  inferiority  complex 
by  accident.  We're  trying  to  cope  with 
feelings  of  inferiority  with  bravado  and 
big  signals. 

DXers  are  well  aware  that  DXCC  Is  a 
serious  threat  to  our  hobby  and  could 
wipe  it  out  at  WARC,  But  egos  are  on 
line  here,  backed  by  millions  of  dollars 
In  monster  antennas  and  multi-kilowatt 
amplifiers.  These  DXers  have  no  inter- 
est whatever  in  talking  with  anyone. 
They  want  a  card.  They  need  a  card  as 
badiy  as  a  crack  addict  needs  a  fix.  And 
they'll  spend  whatever  it  takes  lo  get 
the  card. 

There  are  a  few  ops  in  rare  countries 
who  have  been  making  a  happy  living 
off  these  egos.  They  sort  out  the 
"green  stamps"  in  their  daily  mail.  1  am 
old  enough  so  I  can  remember  when 
hams  used  to  send  a  do  I  Far  to  assure  a 
QSL,  Now  anyone  really  wanting  a  DX 
QSL  wouldn't  consider  less  than  a  $20 
bill.  Some  tell  me  they  send  Si  00 r  "fust 
to  be  sure." 

I've  told  you  about  the  expedition er 
who  bragged  about  clearing  over 
$50,000  a  year  tax-free  in  such  '  dona- 
tion s."  And  that  was  30  years  ago,  so 
that's  more  like  $500,000  in  today's 
dollarettes.  It's  almost  enough  to  get 
me  to  retire  and  do  some  traveling, 

I'm  Listening 

Yep,  l  m  going  to  be  listening  to  see 
rf  you  are  able  to  change  your  ways 
Will  you  start  asking  questions  and  lis- 
tening, or  are  you  going  to  keep  right 
on  just  ''broadcasting"  the  same  old 
tripe?  Unless  you  can  get  started  actu- 
ally communicating  instead  of  agoing 
yourself  all  over  the  world,  the  bands 
are  going  to  keep  right  on  being  a 
dreadful  bore. 

Now  I'll  see  how  many  readers  write 
that  they  don't  always  agree  with  me.  If 
you  disagree,  let  me  know  why.  And  I 
want  a  well  considered  response,  not 
an  angry,  ego-driven  one.  Who  knows, 
we  might  eventually  even  be  able  to 
talk  with  YLs  over  the  air! 

Did  you  see  When  Harry  Met  Safly? 
Well,  rent  it.  Billy  Crystal  explains  why 
men  and  women  can  never  be  frtends, 
It's  humorous,  but  it's  true,  too.  Can  we 
men,  after  being  trained  from  birth  to 
be  the  way  we  are,  ever  change? 

No  Code— At  Last  I 

Okay,  it's  here .  .  .  finally!  The  FCC 
took  the  easy  (and  clever)  way  out 
They  merely  eliminated  the  code  re- 
quirement for  the  Tech  license,  if  2m 
doesn't  turn  into  a  CB*type  mess  in 
days,  thousands  of  old-timers  are  go- 
ing to  be  terribly  red-facedt  since  that's 
what  they've  been  saying  would  in* 
evitabiy  happen. 

What  change  will  this  make?  Firstly, 
it  will  remove  the  last  feeble  excuse 
kids  have  for  noi  getting  a  ham  ticket. 
And  I'm  talking  major  feeble  here,  con- 
sidering that  people  who  use  the  73 
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Receive 

Weather  Satellite 

Images  and  Charts 

on  your  PC 

with  Quorum's 

Totally  Integrated 

and  Affordable 

Weather  Facsimile 

System 


Quorum  introduce  the  first 
fatuity  integrated  s>Mem 
for  the  recepnun  ui  weather 
satellite  image*  ttfrctflj  •»" 
your  pergonal  computer, 
Selection  of  HF  NAFAX, 
GOES  WEF  AX,  GOESTAP. 
METEOSAT,  NCAA  and 
METEOR  API  (including 
satellite  downlink  frequency 
selection)  are  made  under 
Lumpleie  program  control 
from  your  PC  keyboard 

I  he  easy  Ui  I  turn  initl  use 
Menu  driven  (.irn^Nini  uIIliwn 
you  to  capture,  store-,  retrieve, 
view  and  prim  images  with  a 
few  simple  keystrokes.  Im- 
ages can  be  colorized  from  a 
palette  olup  to  2&2k0tMI  colon 
when  using  a  VGA  display. 

System  cunfiguraitunt 
ctpahk  ot  NAFAX  reecpinin 
StWfl  at  S3W.IMI  while  fully 
capable  systems  can  be  con- 
figured for  %l5m  to  S2IIKI  mr 
providing  profcssionjl 
i|  ua  I  ity  at  Low  prices 

Fer  complete  informuin  n 
and  u  Demo  Disk,  call  or 

write: 

Quorum  Communications, 
Inc.,  uteris.  Main  Si.  Suite  A, 
Grapevine.  TX  76051  (817) 
4&H-486L  Or,  download  D 
demo  from  our  Bulletin 
Board  h>  calling  (Hi?)  42 J* 
Q228  using  2400  bund.  H  cfcti) 
bits  ami  No  parity. 


QUORUM  COMMUNICATION  S 


CIRCLE  24  ON  READER  SERVICE  CARD 


QUEMENT  ELECTRONICS 


ICOM 


LARSEN  •  MFJ  •CUSHCRAFT  •  BUTTERNUT  'PALOMAR 
KANTRONICS  •  GORDEN  WEST  •  AMIDON  -ALPHA  DELTA 
VAN  GORDON  •  KLM  «TELEX/HYGAIN  •  RF  CONCEPTS 


YAESU  FT-747GX 

•HF  All  Mode  Mobile/Base 
Call  For  NEW  LOW  PRICE! 


ICOM 
IC35AT 

•220  Mhz 

Transceiver 
with  FREE 
BP82 


SOUTH  BAY'S  LARGEST  AMATEUR  DEPARTMENT 
Serving  The  Area  For  57  Years! 

Ham  Magazines  •  Technical  Books  •  Test  Materials  &  Info 


VIBROPLEX 
AEA  •  ARRL 


NYE     VIKING     •     AMECO     -ALINCO 
BENCHER  •  CENTURIAN  •  HUSTLER 


fit 


Shop  Mon-Sat  9  AM-6PM 
(408)  998-5900  *  Closed  Sunday 


1000  5.  Bascom  •  San  Jose,  CA  95128 


code  system  can  usually  master  S  wpm 
in  a  couple  hours 

Is  this  marvelous  rule  change  going 
to  bring  us  the  50,000  new  hams  a  year 
the  ARRL  promised  they'd  provide?  I 
laugh,  My  view:  If  we  stood  on  a  comer 
in  New  York  and  tried  to  give  away  ham 
tickets  we  couldn't  do  it.  The  general 
public  no  longer  has  the  vaguest  recol- 
lection of  whet  amateur  radio  is.  We've 
so  totally  avoided  promoting  our  hobby 
for  the  last  25  years  we're  now  almost 
invisible. 

With  no  5  wpm  code  test  for  Techs  I 
believe  we'll  find  that  those  we  are  able 
to  interest  in  going  on  to  General  will 
be  able  to  learn  13  per  much  easier. 
Those  few  hams  who  have  started 
right  out  at  13  wpm  and  avoided 
slower  speeds  have  been  aide  to  mas- 
ter the  code  in  a  few  nours  instead  of 
living  through  months  of  grinding 
frustration. 

A  number  of  readers  have  suggest- 
ed that  I  start  a  new  national  organiza- 
tion and  do  the  amateur  radio  promo- 
tion wh  ic  h  needs  to  be  do ne .  No r  I  don '  t 
need  the  aggravation  that  fighting  the 
League  would  bring.  No,  you're  going 
to  have  to  either  clean  up  the  ARRL  or 
else  take  up  a  new  hobby  when  we  lose 
this  one  through  neglect. 

We  need  to  do  something  to  revive 
an  interest  in  CW.  Our  bands  are  split 
into  CW  and  voice  subbands,  but  it 
doesn't  lake  much  listening  before  you 
discover  that  the  voice  bands  are  busy 
and  the  CW  bands  oddly  vacant,  I've 
gotten  several  letters  recently  from 
hams  who've  taken  the  time  to  count 


signals  on  a  regular  basis.  This  might 
be  a  good  dub  activity.  Assign  different 
bands  to  your  members  and  get  them 
to  make  an  hourly  activity  count  of  C  W. 
RTTYT  Packet.  SSB.  SSTVand  AM  sig- 
nals on  each  HF  band 

If  you'll  run  the  counts  and  send  'em 
m,  I'll  get  'em  correlated  so  we'll  have 
something  approaching  a  scientific 
study.  We  need  to  know  how  much  ac- 
tivity we  have  on  what  bands, .  .when. 
In  counting,  never  mind  how  many  sta- 
tions are  in  nets.  We  just  want  to  know 
how  many  frequencies  are  being  used 
for  contacts .  so  a  net  or  even  a  DX 
pile- up  would  count  as  one  contact, 

In  sending  in  reports,  please  mem 
tion  if  you're  part  of  a  club  activity  (and 
the  ciub).  I'd  like  to  publish  a  list  of  the 
clubs  which  have  shown  enough  inter- 
est in  the  hobby  to  help  with  projects 
tike  this. 

As  far  as  I  know  nothing  like  this  has 
been  done  by  amateurs  before.  Some 
commercial  studies  of  amateur  band 
use  have  been  done  in  preparation  for 
pressuring  the  FCC  to  give  them  parts 
of  our  bands.  They  used  wideband 
spectrum  analyzers  and  video  tape .  . , 
which  not  many  of  us  have  access  to. 

The  Pudding 

Will  this  new  no-code  Tech  license 
open  the  floodgates  and  get  us  into  a 
growth  mode  again?  I  hate  to  be  Of 
Doc  Gloom,  but  111  be  surprised  if  this 
alone  makes  much  difference.  We'll 
know  more  a  year  from  now  when  we 
can  compare  the  change  in  new  licens- 
es being  issued.  HI 


SHAKE  THE  MONEY  TREE 

You  can  make  a  comfortable  commission 
selling  73  subscriptions  at  hamfests,  You'll 
get  everything  you  need.  Call  603-525-4201 
and  ask  for  Donna  DiRusso. 


g™     RC-1 000 

Computer  REPEATER 

Concepts  CONTROLLER 


•  Autopatch 
•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

*  Intelligent  CW  ID  •  Auxiliary  Outputs  •  Easy 
to  Interlace  •  Remote  Base/Tape  *  Reverse 

Patch  •  Tailbeeps  *  12  VDC  Operation 
•  DTMF  Decoder  with  Muting  •  Telemetry 
*  Control  RX  ■  Response  Tones*  Program- 
mable COS  Polarities  •  Detailed  Application 
Manual  with  schematics  *  90-Day  Warranty 

Wired  &  Tested  w/manual  ,~,  $239.95 

Micro  Computer  Concepts 

7869  Rustic  Wood  Drive 

Dayton,  OH  45424 

513-233-9675 


RC-100 

Repeater 

Control 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq.  Programming 
of  Kenwood,  ICOM, 
Yaesu  HF  Rigs 
Tailbeeps  *DTMF 
Decoder  with  Muting 
Auxiliary  Outputs 

Detailed  Application 
Manual  with 
schematics  (25  pages) 

W&T  ....$139.95 


VS-1000 


ATV  Repeater  control 
&  video  switcher 


NEW  ADDED  FEATURES 
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Arnie  Johnson  N1BAC 
1 03  OkS  Homestead  Hwy. 
to,  Swanzey  nh  ami 

Notes  from  FN42 

Severs!  weeks  ago  after  parking  my  car 
at  work*  i  was  pleasantly  surprised  when  a 
car  stopped,  and  a  young  man  stepped 
out  and  asked  me  if  t  was  a  ham.  He  had 
seen  my  catfsign  on  my  license  plates  and 
wondered  if!  knew  of  any  tocat  clubs  offering 
ham  classes,  I  had  to  admit  that  f  didn't;  tut 
that  I'd  check  2nd  thai  he  should  call  me  at 
my  office. 

I  haven't  found  a  club  yet  with  classes  go- 
ing on,  Out  Fve  been  thinking  about  trying  to 
do  something  myseti  tn  the  nothham  world,  I 
teach  at  a  smalt  uberai  arts  college  in  New 
Hampshire.  What  about  a  one-semester  ham 
course,  meeting  about  one  evening  a  week? 
That'd  be  at  least  14  meetings.  My  under- 
standing from  other  faculty  is  that  them  used 
to  be  a  ham  station  on  campus  for  faculty  and 
students,  it  appears  that  the  ham  shack  and 
equipment  have  passed  into  oblivion  But 
ham  radio  has  not!  Anybody  in  the  Rindge, 
New  Hampshire,  area  want  to  help  me  ? 

This  brings  up  a  subject  f  discussed  with 
Davtd  NtGPH,  my  tearless  leader  (after 
Wayne,  of  course).  Wouldn't  it  make  sense 
for  73  Amateur  Radio  Today  to  sponsor  ham 
classes  at  the  elemen  tary  and  high  schools  in 
the  New  Hampshire  area?  David  said  that  it 
wouW,  but  only  if  people  wouldn't  think  that 
73  was  doing  it  just  to  sell  subscript  tons  and 
Wayne 's  code  {apes  and  study  material 

I had to  admit  mail  hadn't  thought  of  it  that 
way,  but he  was  probably right.  Then  lashed 
my  tiavonfe  question,  WHY?  WHY  can 't  ham 
radio  magazines  and  thetr  employees  spon- 
sor ham  classes?  WHY  can  7  we  use  some  of 
the  magazine's  resources  to  increase  the 
numbers  in  our  wonderful  hobby?  Don  'tmany 
of  our  clubs  strongly  suggest  to  our  struggling 
Novices-to-be  that  they  purchase  one  set  of 
code  tapes  or  the  other,  and  one  particular 
study  guide  or  the  other?  WHY  ts  that  any 
different  from  73  or  0£T  or  CO  suggesting 
that  the  student  use  cenam  study  materials? 

Stnce  thts  column  i$  supposed  to  zero  in  on 
international  happenings,  I  will  pose  the  same 
question  to  ALL  hams  WHY  can  'tham  maga- 
zines use  their  integral  talents  and  resources 
to  increase  the  ham  population  of  the  world? 
You  tell  us  whether  ham  magazines  shouid  or 
shoutdn  't  be  able  to  sponsor  ham  classes,— 
ArmeNtBAC. 


USSR 

Early  in  1989  a  new  radio  club,  "Advanced 
Communications  qx  Association  [ACDXA),  h 
was  formed  in  the  USSR  to  promote  the  usual 
good  things  that  radio  duos  try  to  do.  such  as 
foste*  international  friendship  and  good  wilt, 
and  sponsor  contests  and  expeditions.  The 
founders  am  Valery  RA9YD  and  Yun  UA9YE. 
Both  are  officers  of  the  association. 

ACDXA  Awards  Program.  The  ACDXA 
awards  will  beissuedloany  licensed  amateur 
or  listener  over  the  world. 

Each  contact  musl  be  confirmed  in  the  form 
of  a  OSL  card  received  by  the  applicant 


Each  application  must  be  accompanied  by 
a  list  showing  the  dates  of  the  contacts,  and 
include  a  statement  by  two  licensed  amateurs 
that  the  necessary  cards  have  been  checked. 

Contacts  must  all  be  made  from  the  same 
country,  on  any  band  or  mode,  beginning 
January  1. 1985.  if  a  specified  requirement  is 
not  indicated  in  the  rules 

After  receiving  the  basic  awards  only  the 
necessary  additional  confirmations  are  re* 
quired  for  a  higher  class  or  endorsement, 

The  certificates  are  available  for  a  fee  of  7 
IflCs  or  3  IRCs  per  endorsement. 

The  cost  of  a  plaque  or  trophy  is  50 1  RCs  I  n 
ail  cases  the  lee  includes  surface  mail  return 
postage.  SC A  and  ACDXA  Superfrophies  are 

free. 

Applications  must  be  sent  to  the  awards 
manager,  ACDXA.  PO  Box  1.  Barnaul 
656057,  USSR. 

ACDXA,  The  applicant  has  to  prove  QSOs 
with  5  ACDXA  members. 

The  ACDXA  plaque  is  available  for  any  ap- 
plicants who  have  {been  able]  to  prove  con- 
tacts with  each  current  ACDXA  member. 

Only  contacts  made  on  or  after  January  1 , 
1 990  are  acceptable. 

All  Soviet  Nationalities  Award  fASNA)  In 
the  spirit  of  developing  friendly  relations 
among  nations  and  nationalities,  the  award 
will  be  issued  to  encourage  communications 
with  different  national  areas  within  ihe  Union 
Of  Soviet  Socialist  Republics 

See  the  table  for  the  basic  award  and  Iro* 
phy  rules 

Territories  for  ASNA:  Soviet  Socialist  Re- 
publics: UA,  UB,  IX  UD,  UF,  UG>  UH,  Ul, 
UJ.UUUM,UO,UPTUQ,Ua 

Autonomous  SSRs:  UATN.  UA4Pr  UA4S, 
UA4Ut  UA4W.  UA4Y.  UA6IP  UA6J,  UA6P, 
UA6W,  UA6X,  UA9W,  UA9X,  UAGQ,  UAflQ. 
UAGYIUD..N,UF.,QILJF..V,UI..2. 

Naiional  districts:  UA1P,  UA8T,  UABV, 
UA9G,  UA9J,  UA9K,  UAGB,  UAQH.  UA0K, 
UA*X 

Autonomous  oblasts:  UA6E,  UA6Y, 
UA6Z  UAj»D,  UA»W,  UD..K.  UF.O,  UJ..R. 

Soviet  Cities  Award  (SCA}  The  applicant 
has  to  prove  contacts  with  100  cities  of  ihe 
Soviet  Union. 

Special  endorsements  are  available  for 
each  additional  100  cilies. 

SCA-irophy  is  available  for  the  achieve- 
ment of  500  cities, 

SCASupertrophy  is  available  lor  achieve- 
ment  of  all  cities  worked  on  the  date  of  the 
application  signed.  All  QSLs  and  appropriate 
return  postage  are  to  be  sent  to  the  awards 
manager. 

The  list  of  the  Soviet  Union's  cities  is  avail- 


able from  the  awards  manager.  Please  SASE 
or  SAE  and  5  IRCs. 

Good  Neighbor  Award  (GONA).  The  appli* 
cant  has  10  prove  contacts  with  all  countries 
which  border  the  USSR 

Special  endorsements  for  any  band  or 
mode  are  available. 

The  GONA-plaque  will  be  issued  to  an  ap- 
plicant who  has  I  been  able]  to  prove  contacts 
with  all  countries  as  those  for  GONA-certifl- 
cale  on  each  of  five  HF  bands. 

One  necessary  contact  on  each  band  may 
be  substituted  for  a  contact  with  another 
country  adjacent  to  the  necessary  country,  if 
the  contact  has  been  made  on  RTTY, 
AMTOR.  or  packet. 

The  list  of  countries:  AP,  SY,  EPh  HA,  JA, 
JT,  LA.  OH.  OK,  PS.  SP,  TA.  VU2,  W,  YA,  YO. 

11  Ninety  'Degree  Line."  The  applicant  has 
to  prove  contacts  with  those  foreign  countries 
and  Soviet  oblasts  which  lie  on  the  90  degree 
meridian.  AS.  BY.  HC8,  JT.  S2,  TG,  UAiA. 
UAtB,  UAtH  UAiW,  UAf Y.  VE,  VU  W.  XE, 
YS. 

U-RTTY-Awanl  tn  an  effort  to  encourage 
digital  communications  on  radio  amateur 
bands,  (he  U-flTTY-Award  will  be  issued  to 
any  amaieur  or  listener  who  can  prove  con- 
tacts with  all  ITU-zones  within  USSR  (1  §-26, 
29-35). 

ACDXA-Superirophy.  The  ACDXA  Su- 
pertrophy  may  be  claimed  by  any  holder  of 
the  following:  ACDXAplaque.  SCA-trophy, 
GONA-pJaque,  ASNA-trophy,  and  U-fiTTY- 
Award. 

(in  the  following,  please  note  9M6HFs 
comments  on  pile-ups  and  the  purpose  of 
amateur  radio.  You  can  enjoy  contesting  and 
still  be  considerate^and  maybe  even  take  a 
few  moments  to  talk  about  your  interests  and 
activities!} 


MALAYSIA 

Harris  Abdullah  9M6HF 
P.O.  Box  13329 
88S37  Kota  KmabaJu 
Sabah  Malaysia 

Local  activities.  MARTS  has.  for  the  third 
year  running,  provided  communication  facili- 
ties during  the  Rally  of  Malaysia  from  Sep 
tember  1-4  This  event,  organized  by  the 
Malaysian  Motor  Sports  Club  (MMSC).  gives 
MARTS  members  the  opportunity  to  improve 
their  traffic  handling  abilities.  MMSC  also  or- 
ganizes the  World  Superbike  Championship 
on  November  1  -4  in  Shah  A  tarn,  with  MARTS 
participating 

The  SEANET  Convention  was  a  success, 
attracting  amateurs  from  18  countries,  As  I 
was  not  able  to  attend  ihe  convention*  I  am 


Basic  award 
Trophy 


USSR 
51  QSOs* 
51  QSOs -5  Bands" 


DX 

25  QSOs" 
51  QSOs  -  3  Bands 


■  - 15  Soviet  Socialist  Republics 
20  autonomous  SSRs 
TO  national  districts 
8  autonomous  oblasts 
any  band,  any  mode 

-  10  Soviet  Socialist  Republics 
1 5  autonomous  SSRs 
any  band,  any  mode 

'  *  -  51  QSOs  on  each  of  5  HF  bands,  any  mode 

*  *  -  51  QSOs  on  each  of  either  three  HF  bands,  any  mode 


•  * 


not  able  to  write  a  detailed  report.  This  event, 
sponsored  by  the  state  government,  was  very 
well-organized,  thanks  to  Festus  Havetock 
9M8FH.  Due  to  his  effort,  interest  in  amateur 
radio  in  Sarawak  has  been  revived.  More  sta- 
tions with  the  9MB  prefix  should  be  on  the  air 
soon. 

In  9M6,  licensed  amateurs  and  SWLs  did 
their  part  in  community  service  by  providing 
the  total  communication  facilities  for  the 
Cfimbathon.  an  annual  mountain  race  up  and 
down  Mount  Kinabaiu  (4,100  meters),  orga- 
nized by  the  Sabah  Tounsm  Promotion  Cor* 
poraoon.  Held  September  1-2,  this  is  the  sec- 
ond year  in  which  the  Sabah  Amateur  Radio 
Society  has  provided  the  service.  Control  sta- 
tions were  set  up  at  intervals  along  the  route 
to  the  peak.  The  guys  who  had  volunteered  to 
be  stationed  at  the  peak  had  10  trek  up  the 
mountain  from  the  base.  As  the  event  was 
held  over  two  days,  these  poor  guys  had  to  do 
mat  twice,  except  thai  the  second  day's  trek 
was  from  the  resthouse  located  at  the  3,000- 
meter  level 

DX  Activities  In  9M2,  a  number  of  ama- 
teurs are  active  on  the  air.  Among  them  are: 
9M2ZA,  Zainal;  9M2AX.  Ross;  9M2DX, 
Faizai;  9M2DW,  Tan;  9M2GW,  George;  and 
9M2KN,  Ken.  These  are  the  stations  1  know  of 
who  are  on  the  air  frequently,  and  who  can  be 
heard  mostly  in  the  evenings  (0700  UTC  orv 
wards).  Other  stations  are  also  active  on  the 
HF  bands  at  other  times 

From  9M8.  regulars  on  the  air  are:  9M8GK, 
Festus  and  9M8P v,  Andy  9 U8FH  sometimes 
checks  in  wm  the  W7PH0  Net  on  14.226,5 
MHz.  9M82R  (WA2HZR,  Dave)  was  active  in 
November,  operating  ihe  last  week  of  that 
month  from  Western  Malaysia  with  the  call 
9M8ZR/2. 

Active  stations  from  9 MS* land  are  9M6MQ, 
Mohammad:  9M6JR.  Janm;  3M6ET,  Steve; 
9M6IQ.  Senny  (YL);  9M6HS.  Hussein; 
9M6MA.  Hassan;  9M6MU.  Alfons;  and  my- 
self. All  these  stations  are  active  on  most 
weekends  9M6MO  has  regular  weekend 
skeds  on  21.160  at  0800  UTC  with  his  OSL 
manager.  9M6ET  meets  his  QSL  manager  on 
21.220  at  2300  UTC,  and  9M6HF  has  a  regu- 
lar sked  on  21 .350  at  the  same  time  during  the 
weekends  Of  course,  conlact  depends  on 
the  propagation  conditions. 

Stations  soon  to  be  on  the  air  are  9M6MX, 
Mann  and  9M6AF,  Ken. 

I  am  able  to  work  all  modes  and  bands 
except  satellites  and  160m,  The  only  satellite 
station  belonged  to  9M6KT.  Mike,  who  went 
QRT  when  he  returned  to  the  states  fast 
November.  Most  of  the  stations  mentioned 
above  have  modest  setups  and  only  dipoles. 
9M6MO,  9M6MA,  9M6MU,  and  9M6HF  are 
the  only  stations  with  tribander  yagis. 

9M6NA.  Sate  (JE1JKL)  and  9M&OCX  Bob 
(N200)  were  active  from  the  middle  to  the 
end  of  November  1990  9M60Q,  Hans,  was 
also  on  the  air  during  the  same  period,  operas 
ing  from  two  islands,  Labuan  and  BanggL  for 
the  IOTA  award, 

Local  Growth.  The  amateur  radio  commu- 
nity is  growing,  albeil  at  a  very  slow  pace. 
MARTS  reported  recently  that  there  are  309 
licensed  amateurs  In  Malaysia,  which  In- 
cludes Sabah  and  Sarawak  SWLs,  of  course, 
outnumber  these  by  a  factor  of  at  least  2  to  1 
H's  quite  amazing  at  how  easily  a  9M  prefix 
attracts  a  p<te-up.  especially  when  the  bands 
are  open.  Working  through  a  pile-up  is  a  tiring 
job,  and  most  of  us  here  prefer  a  nice  Chat  and 
getting  to  know  the  operalor  at  the  other  end. 
instead  of  trying  to  break  their  OSO  record. 
Isn't  the  main  aim  of  amaieur  radio  to 
strengthen  international  goodwill  and  friend- 
ship? So,  how  do  you  achieve  this  by  ex- 
changing callsigns  and  signal  reports?  If  you 
have  an  answer.  I  would  be  glad  to  hear  it. 
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A  TV 


Number  27  on  your  Feedback  card 


Ham  Television 


but  are  somewhat  larger)  for  the  ATV 
receiver.  This  series  of  pocket  LCD 
TVs  tun®  di redly  through  the  70cm 
ATV  t^nct  and  even  tune  below  421 .25 
MHz.  Witft  the  addition  of  a  Hamtronics 


preamp  kit  (LNW-400),  you  will  have  a 
very  sensitive  receive  station. 

Remove  the  back  of  the  TV  set  to 
conserve  room  and  mount  it  through  a 
hole  in  the  lid  ol  a  plastic  protect  box 


Bili  Brown  W88ELK 
%72  Magaztoe 
forest  Road 
Hancock  NH  03449 

TheIILoGkie-TaHcie" 

With  the  cyrrent  trend  towards 
miniaiure  video  components,  it  was  in- 
evitable that  someone  would  come  up 


Photo  A  The  "Lookte-Tatkse 


with  the  video  equivalent  of  an  NT  Earl 
Campbell  KS8J  of  G'endaie,  Arizona, 
has  put  together  what  he  calls  the 
"Lookie-Talkie/"  (See  Photo  A.)  Take  a 
smalt  pocket  portable  TV  set*  a  1  watt 
ATV  transmitter,  a  miniature  B/W  TV 
camera,  preamp,  gel  cell  and  a  440 
MHz  rubber  duck  antenna,  then  mount 
it  all  in  a  plastic  project  box  and  you 
have  an  extremely  portable  ATV  sta- 
tion. Now  when  Earl  wants  to  go 
ponaole  or  mobile  ATV  he  just  grabs 
the  '■Lookie-Talkie"  and  heads  for  the 
door  no  messy  cables  and  adaptors 
to  worry  about! 


.»* 


Build  your  own  "Lookie' 

Use  a  Radio  Shack  Pocketvision  22 
(the  23  and  24  models  will  work  as  well. 


Photo  B,  The  "Lookie"  compared  with 
a  Yaesu  2  meter  NT, 


Photo  C.  Internal  view  of  the  "Lookie*'.  Note  that  the  TV  camera  and  the  hack  of  TV 
receiver  have  their  cases  removed.  Main  part  of  the  case  contains  the  Kreepie- 
Peepie  transmitter  and  the  battery. 

76    73  Amateur  Radio  Today  ■  February,  1991 


4 


Photo  D:  KS8J  ATV  repeater  site  on  top  of  Shaw  Butte  overlooking  greater 

Phoenix.  Roger  KD7HH  and  Wayne  N7MAO  can  be  seen  installing  the  new 

antennas. 

Continued  on  page  78 


AMATEUR  TELEVISION 


TVC-4G 

only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  tf  it  is  being  done  in  your 
area  on  70  CM,  all  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna,  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX70-1 A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder;  VCR  or  TV 
camera.  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90*91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70r  33  &  23  CM  ATV  catalog. 


(818)  447-4565  m-f  8am-5:30pm  pst.  Visa,  MC,  COD 

P.C.  ELECTRONICS  Tom{W60RG) 

2522  S.  Paxson  Ln  Arcadia  CA  91007        Maryann  (WB6YSS) 


Contact  Advertisers  Easily 
Use  your  Reader  Service  Card 


A, 


* 


-s/V*- 


ICI 
7805 


/"TT 


CQIi 
*  \2V  or  Video  IN 


NC  output 

(H  irfT.il  lij  Cl»fr4) 

NO  output 


yrr 


C4 
O.T 


01 

2N3904 
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(RS#  270-224  or  270-232).  {See 
Photo  CJ  Connect  a  Hamtronics 
preamp  between  the  TV  set's  antenna 
jack  and  the  DPDT  antenna  switch 
on  the  top  of  the  box  next  to  the 
BNC  antenna  jack,  Just  above  the 
TV  receiver,  mount  the  small  B/W 
TV  camera  with  its  case  removed. 
This  particular  model  was  the  Mitchell 
Industries  Micro-Video  camera.  (The 
GBC  CCD-100  is  a  similar  sized 
camera  and  could  be  used  as  well.) 
Mount  a  P.C.  Electronics  KPA-5  trans- 
mitter to  the  back  of  the  project  box 


Figure  f,  Ten  minute  timer  schematic. 


just  above  the  1 .2  Ah  gel  cell  battery. 

The  DPDT  switch  on  the  top  of  the 
box  is  used  to  switch  the  antenna  jack 
from  transmit  to  receive,  as  well  as  to 
supply  power  to  turn  the  ATV  transmit- 
ter on  and  off.  Optional  switches  can 
be  mounted  for  external  audio  or  video 
inputs  as  well  Button  it  up  and  you 
should  be  ready  for  some  real  portable 
ATV  action. 

Walking  around  Phoenix  with  the 
"Look>e. "  Earl  can  watch  the  local  ATV 
repeater  with  a  P3  or  better  picture 
from  over  20  miles  away.  He  has  taken 


Figure  2.  Timer  PC  foil  pattern. 


it  up  on  several  flights  on  board  a  re- 
search jet  for  some  really  wild  DX.  His 
most  recent  flight  took  him  from  Arizo- 
na to  Italy  on  a  Cessna  Citation  jet  at 
42.000  feet.  During  this  flight  he  used 
the  "Lookie  Talkie"  to  make  aeronauti- 
cal ATV  contacts  in  Arizona,  Minneso- 
ta and  Great  Britain' 

Now  that  the  video  HT  is  a  reality 
wholl  be  me  first  with  a  Dick  Tracy 
style  ATV  wristwatch? 

Phoenix  ATV 

The  AAA6  of  Phoenix  (Arizona  Ama- 
teurs on  A5)  have  Quite  an  active 
group,  Their  local  ATV  repeater  (KS8J/ 
r)  is  about  2100  feet  above  the  city  on 
top  of  Shaw  Butte,  (See  Photo  D.) 
Shaw  Butte  is  centrally  located  and 
provides  coverage  over  a  wide  area  of 
greater  Phoenix.  P5  quality  reception 
has  been  consistently  seen  over  40 
miles  away.  Hie  repeater  is  vertically 
poianzed  with  an  input  on  434  MHz 


(923.25  MHzarternate  receive).  Output 
is  on  421 .25  MHz  Most  stations  in  the 
area  need  only  1  watt  to  access  the 
repeater,  so  amplifiers  are  used  only 
for  distant  simplex  contacts  or  for  mo- 
bile use.  If  you  are  m  the  Phoenix  area, 
look  for  theif  weekly  ATV  net  every 
Wednesday  night  at  7:30  p  m.  The  2 
meter  talk  frequency  is  via  the  145.17 
repeater  (-600)  or  145.17  MHz  sim- 
plex. They  can  also  be  found  on  the 
147.28  (+600)  repeater  during  net 
nights  as  well.  No  need  to  wait  for  the 
net,  however,  since  there  is  tons  of  ac- 
tivity most  any  night! 

Ten  Minute  ID  Timer 

This  little  circuit  (Figure  1)  serves  the 
problem  of  identifying  your  ATV  sys- 
tem every  1 0  minutes.  You  can  use  it  to 
automatically  switch  in  another  source 
of  video  via  the  onboard  relay  (comput- 
er or  identifier),  or  use  it  to  switch  12 
volt  power  to  another  relay  or  device, 
There  are  spaces  for  two  different 
kinds  of  relays  on  the  board  (only  one 
relay  is  necessary).  I  prefer  the  Arornat 
relay  since  it  draws  less  current.  This 
circuit  will  drive  both  relays,  however,  if 
you'd  like  to  control  more  than  one 
device  (see  Figures  2  &  3).  The  555 
(use  the  standard  555,  not  the  CMOS 
version)  timer  charge  and  discharge 
paths  are  independently  controllable 
via  the  1  MEG  control  pots.  I  usually  set 
it  up  to  ID  for  5  seconds  every  10  min- 
utes. I've  used  this  same  circuit  in  my 
live  camera  balloon  flights  to  kick  in  the 
video  ID  board  for  30  seconds  every 
two  or  three  minutes  (using  a  22  or 
33  uF  capacitor  for  C3).  It's  bmn  a 
reliable  performer  and  fits  in  a  small 
space.  You  should  use  a  high  quality 
tantalum  or  low  leakage  electrolytic  for 
the  timing  capacitor.  To  set  up  the  on/ 
off  ratio  initially,  use  a  capacitor  that  is 
10  times  less  than  your  final  vatue. 
That  way  you  can  make  your  adjust- 
ments without  having  to  wail  a  full  10 
minutes!  Then  just  replace  the  small 
capacitor  with  the  final  value.  If  you 
can*t  achieve  the  desired  delay  interval 
wrth  the  adjustment  pot  R6,  try  varying 
the  values  of  G3  and  R4. 


ft1,R2fR4 
R3 

R5,Ho 
C1PC2 

ca 

C4 
ICl 
IC2 

Ql 

01,02 

D3 

RL-1A 
RL-2A 
Misc 


List  (Ten  Minute  Timer) 

1k  ohm  V*  watt  resistor 

4.7  MEG  Va  watt  resistor 

1  MEG  potentiometer 

1 +0  uF/35V  tantalum  capacitor 

100  microF/1 6V  tantalum  or  eJectroytic  capacitor 

0  J  microF  disc  ceramic  capacitor 

7805  5V  regulator 

555  timer  IC 

2N3904  NPN  transistor 

lN914diode 

1N4001  diode 

5  volt  relay.  RS#275-243 

5  volt  relay,  Arornat  RSD-5V  (note  2) 

8-pin  IC  socket,  PC  board  (note  1) 
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Figure  3.  Timer  parts  placement 
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Note  1 :  A  blank  PC  board  is  available  from  FAR  Circuits,  18N640  Field 
Court,  Dundee  IL  601 18  for  $4  +  $1 .50  shipping/handling  per  order 
Note  2:  The  Arornat  RSD-5V  relay  is  available  for  $2  +  $1 ,50  shipping 
from  ARE  Surplus,  15272  S.R.  12  East,  Findlay  OR  45840.  Phone:  (419) 
422-1558. 


THIS  MONTH'S  GOOOie  FROM  1  HE  CANDY  R  E 

KENWOOD 
TS-94Q5WAT 
UNDER  J20D0.0D 


Swt  Stringi  On  aUfhwfiod  Aaron, 
rttnu   Hf  G*tv  Aiinta   &  In  Mil    T  CJ 

ALINCO  Oft-SJOT  1529.90 

Ovw  903*  Ham  items  in  Sloe*  au  ^ne**  Cash  FOB  Predion 
Mot*  50*041*  trt  HAM  ACS  Looking  ror  Something  not  Lnietf7 

ROSS  WSTRIFJUT  MG  COMPANY 
?»  S  SIM*  Strict  Pr«ton  td  §3263  -  T«4tptm  i?06l  i5J-GB 30 
Mount  Tu*  -Fn  9~S    S-?  Wgnpava  C*o«<i  Sai    s        


CIRCLE  254  ON  READER  SERVICE  CARD 


rHl  PERFORMANCE  DIPOLESn 


w 


^ 


r. 


3C= 


HL   St 


MPD-i* 
Mr'i;  , 

iWH1 


«Ht  pm'  CvihV*  Mill      Hill  Hj  T»"  G™*^  frpq    **    *>•-*     -I#™» 

upc*  ■UHwncicmi  HMhr  -  *&**■■■■  lwttf*n   49*1  potto   wit* 
snwiitmn  NjWMlctwt  M<J  g<  C  O  C  ifJi 


iW>  4fl  3fH  5  IQM  in».i  |nn1nrm»ni.pr1i|sci«B  H7"  inny  !1D5(H>d 

MIWMmn  part4wi*»iii'CjdNMH,il'lo*igifiJ  I5.-S&frcn>d 

1WJ  W4O-iO1^10li  ipKi  saw  tfl[HH#  rflDttu  1125  [H>d 

Nl( l  &  iMQftt  |#wr«BiBriUvnta  iprCilf  L  I?  11  OH  IT  lIHpptf 


TM-3*«-J4l«  aOI  i»j  lit  MOWfl.  ■!  &00>* 


CIRCLE  38  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

JerrokP,  Oak,  Scientific  Atlantic,  Zenith.  & 
many  others.  "New"  MTS  stereo  add-on: 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B  &  B  INC.  ™ 

4030  Beau-D'Rue  Drive.  Eagan  MN  551 22 
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Windom  Antennas 
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■***  NQTUNERS! 
NQRADIAL51 

NO  RESISTORS1 
NO  COMPROMISE! 

'FOUR  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE, 

*S**r*vie»inOcT  ?J.  ig*i      'S*pt  73  19*S      March  7J.1SSS 

CO.  Dk.  I9U 

BiLAL  COMPANY 

137  Manchester  Drive 

Florissant.  Colorado  SOS  16 

(719)687  0650 
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QUICK,  EASY,  &    COMPACT 

Flash  cards  "NOVICE  thru  EXTRA*  iheary.KfiyjwQKiB 
underlined.  Over  1000  sets  In  use!  For  beginner,  OMs, 
XVLeAklds.  


(NOVICE 

TECHNICtAM 

CENCFkAL 

EXTRA 


SH.9S 
S10.9S 
S  9,95 
SIS. 95 
SH  45 


Order  Today! 
from 


SHvpAg     1—  %  a. so 
zormora    —  %  3.50 

ctueoiscoutiTs 


VIS  STUDY  CARDS 
P.O.  BOX  1664  6 
HATTIESSURG.  MS  39402 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US. 
Russian,  and  Japanese  environmental 
satellites  see-  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 

no  parity:  (718)  740-3911. 
Voice  8  AM-1 PM :  (71 8)  468-2720. 

Vanguard  Labs,  Hollis,  NY 
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Two  Meter  Special 


Kotnralnlfccott:*5wfl1l  BFfm  t3S-l5oMHn  DrapEf  UfiOnhr.fTO 
eacti.uflttiaflaccessflnes .  4  or  2  FScv  Accessor  Group.  $125ncti. 

GEE»c  Hj  1 3fl*l  55  MHz.  40  wait.  Drawer  Unli  Onlv.  S70  each:  wilh  2  F 
Scar>  Accessor  las .  3^25  each 

GE  Emc  h  42  -50  MHz,  50  wait.  Dre*er  Unit  Oik  S65  each ,  wtth  scoes 
»ryg.Tfc5  Si25e«Ji 

GECffsmnTlI;'  2.or6Fwj.25'i«B.T3H»lie-i7*  ^QeKft 

Stoadanl  HXMO  portatkt  138-144  UKl  SS  eadi 

CALL  OR  WRJTI  FOB  CtlSflOrT  FLTDl. 
ALL  SALES    CASH    DR   CEftT'f  IE"  ^uiJOS    ^H;PPED  BY  LfPS 

C,Wr  WOLFE  COMMUNICATIONS,  INC. 

113  Central  Avenue 
Bilbao*  Mamara59lQ2 

*  FAX  *  FAX  *  FAX  * 

(406)252-9617 

•TELEPHONE  ^TELEPHONE  * 
(406) 252*9220 
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CIRCLE  20  ON  READER  SERVICE  CARD 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features,  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    ■    4- 
channel    receiver    voting   •    clock    time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.   Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


"Haiuai, 


*"^«Mi.rn 


Call  or  write  for  specifications  on  the 

repeater,  controller,  and  receiver  winners. 

Phone:  ^(SOS)  372-3442 
FAX:  0(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 

23  Elm  Park,  Grove  I  and,  MA  01834 


HUIBBI 


2  meters  220  440 


CIRCLE  144  ON  READER  SERVICE  CARD 


Number  20  on  your  Feedback  card 


Dealer  directory 


DELAWARE 


NewCastie 
Factory  authorized  dealer!  Yaesu.  (COM. 
Kenwood,  Ten-Tec r  AEA,  Kantromcs,  DR* 
SJ  Mfg.,  Ameritron,  Cushcraft,  HyGain, 
Heath  Amateur  Radio,  Heil  Sound.  DELA- 
WARE AMATEUfl  SUPPLY,  71  Meadow 
Road,  New  Castle  OE 19720.  (302)  328- 
7720. 


IDAHO 


Preston 

floss  WB76Y2  has  the  largest  stock  of 
amateur  gear  in  the  internum  main  West 
and  the  best  prices.  Over  9,000  ham  relat- 
ed gear  in  stock.  Call  us  for  "alt"  your  ham 
needs  today  ROSS  DISTRIBUTING  CO., 
78  S  State.  Preston  ID  83263.  (208) 
852-0830, 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICOM-Larsen-AEA- 
Hamtronics-Astron  New  and  used  gear. 
fl  a.m.  to  5:30  p.m..  Sat.  and  Sun.  oy  ap- 
pointment. VHF  COMMUNICATIONS, 
280  Tiffany  Ave.,  Jamestown  NY  14701 . 
(716)  664-6345.  Circle  Reader  Service 
number  129  for  more  information. 

Manhattan 
Manhattan1  s  largest  and  only  ham  and 
business  Radio  Store.  Featuring  MO- 
TOROLA (COM,  KENWOOD,  YAESU, 
AEA,  SONY,  8IRD,  TEN-TEC,  etc  Full 
stock  of  red  ins  and  accessories.  Repair 
lab  on  premises.  Open  7  days  M-F,  9-6 
p.m.;  Sat.  S  Sun..  10-5  p.m.  We  ship 
BARRY  ELECTRONICS,  SI 2 


Broadway.  New  Yort  NY  10012.  (212) 
925-7000.  FAX  (21 2)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  fulWine  authorized  dealer 
for  Kenwood,  ICOM,  Yaesu.  Alinco,  Info* 
Tech,  Japan  Radio,  AEA.  Cushcraft,  Hus- 
tier  and  Butternut.  New  and  used  equip- 
ment on  display  and  operational  m  our 
4000  sq.  ft.  store.  Large  SWL  department, 
too.  UNIVERSAL  RADIO,  1280  Alda 
Drive,  Reynoldsburg  (Columbus)  OH 
43068.(614)666-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service. 
KENWOOD,  ICOM,  YAESU,  featuring 
AMERITRON.  B&W,  MFJ,  HYGAIN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRON- 
ICS.  AEA,  VI6R0PLEX.  HEIL,  CALL- 
BOOK,  ARRL  Publications,  and  much 
more.  HAMTRONICS,  INC.,  4033 
Brownsville  Road,  Trevose  PA  19047, 
(215)  357-1400.  FAX  (215)  355-8958. 
Sales  Order  1-800-426-2820.  Circle 
Reader  Service  379  for  more  information!, 


TEXAS 


Dallas 
In  Dallas  since  1960.  We  feature  Ken- 
wood, ICOM.  Yaesu,  AEA,  Butternut, 
Rohn,  amaieur  publications,  and  a  full  line 
of  accessories.  Facotry  authorized  Ken- 
wood Service  Center.  ELECTRONIC 
CENTER,  INC..  2609  Ross  Ave.,  Dallas 
TX  75201.  (714)  969-1936,  Circle  Read- 
er Service  74  for  more  information. 
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mi  mo*  {prwfmJi  Ho  nmrfgi  of  il  Mflu  btmwi  jtome  ffit*a my  ten  md  pgpr^ot  am  n*A  t*  m  a*r*  to 
admin  gfpubiattoa.  Foraaqfe.idvertitingrortfwAprfl  L9i  issue  musibtri  cm  nana  by  February  1st  IUI  to  73 
inmwfl**o  To&y.  6qi  371.  Fond  Road.  Hwwat  M  MMfc 


The  Radiokit  DVR-60  Digital  Voice  Recorder 

State  of  the  art  surface  mount  technology  provides  unequaied  price/ 
performance  benefits  in  a  unit  that  measures  only  2^i  x  3%  inches. 


PRICE 
$149.95 


Numerous  Amateur/Commercial/Educational  Applications: 

Repealer  ID  and  Messaging    *  Simplex  Repeater      ■  Voice  Mailbox 
Contoster/DXEft  Voice  Messaging.  Interface  with  Popular  Contest 
Logging  Programs 

Missed  of  Busted  CaM  Playback  Works  on  ANY  Audio  Signal. 
Instant  Replay  or  Emergency  or  Traffic  Messages.      •  Home  Security 
Talking  Sfegn     •  Public  Address  System— Emergency  Announcements 

Specifications: 

Up  to  16  Variable  Length  Messages 

60  Seconds  RecordingiPlayback  Available  as  Shipped,  User 

expandable  to  4  Minutes 

Message  Butters  Completely  Soft  Sectored 

Random  Access  Playback 

Selectable  Continuous  Loop  on  Record 

Manual  or  Computer  Gontroiafrle 


1  Mag  k  1  Drams  $9  95  ea 
30  Seconds  Per  DRAM 


32ft  8  PS  Sampling  Rate  for  Natural  Sounding  Audio 

Seleciable  Input  Gain  Levels,  0. 20,  or  46  2V  PP  Max 

Message  Select  Up  to  4  Lines  8 ■  nary  Code 

Signal  to  Noise  Ratio  55  dB  *  Power  Requirements  9-15  VDC  @  50  ma  Peak 

Di stort ion  Less  Than  2 %  TH D     *  Completely  Wl re$  an d  Tes i  ed  N OT  a  Ki t 

The  DVR-60  is  provided  with  full  documentation,  Four  holes  are  provid- 
ed on  the  PC  board  lor  mounting  convenience.  All  input/oulput  lines 
and  component  designations  are  clearly  silk  screened  on  the  board. 

OEM  and  Denier  inquiries  We f come 
Custom  Design  and  Production  Facilities  Available 

RADIOKIT  •  P.O.  Box  973-C  •  Petham,  NH  03076 

(603)635-2235 


SG-230 

SMARTUNER 

HF  ANTENNA  COUPLER- SSB,  AM,  CW  &  DATA 

FAST- UMTELL1GEKT- ACCURATE 

OPERATES  WITH  ANY  HF  TRANSCEIVER 

The smontmer  high  irxlmology  coupler  inttlli^rntlv  tunes  any  length  jnirncu  i»*  w  SO 
ft)  in  (1m:  HF  b,mJ  This  unit  will  operas  wirJi  ajiy  H*  transceiver  within  its'  specific.! 
iiOEui.  The  smAmutri  *<w  riches  ttA  inpui  and  3 2  output  capacitance  combinations  plus 
25*»  Inductance  i  utn  hi  nations  In  a  "^pt"  network  resulting  in  over  a  naif- mil  lion  JllTefent 
ways  to  ensure  a  perftsrt  match  for  the  transceiver  Ami.  u  rtniembefs  the  frequency  and 
rht?  zuning  values  itnd  will  re-select  these  values  in  less  than  to  ms  next  time  you 
transmit  on  thai  liec)Uency, 

SPECIAL 

HAM  PRICE: 
$555. 00 


UfrtAjn  west,  WJtotfOA,  '  Utt  SrtufttiiKf  a  itK  6esf  tottftift  V ve  evw  icsiett  or  t*cd' ' 

*  MICROPROCESSOR  CONTROLLED  •  I  9  TO  30  MHZ  RANGE 

•NON- VOL ATILE  MEMORY  •  1 0  TO  1 50  WATTS  I N  PUT  POWER 

*  WATERPROOF  *  i  0  MS  RETUMNG  Tl  ME 

*BJ  Tf;-  INDICATOR  »8  TO  80  FT.  ANTENNA  (ALL  TYPES] 

•FOR  MARINE;  AVIATION,  HAM  AND  PARA  MILITARY  APPUCAllONS 

The  SG-230  Smartuner  is  available  from: 

£fr  j^fliHMC &xih}  FL  jOS-SfS-OhV  timfai  West  Ratk\  CA  71  f-MShSOOO 

Surplus  Saks.  M4&JM  4TS0         fun's  frannks.  a  l/JJflMOS)         Hasy  ftofc  CA  JLWhT- 12*4 

SGC  Ibc,  SCC  Bai  id  in  j,  1 373"  SX,  26th  StM  BeDene,  W  A  BM05,  USA 

prj,  BOX  3526,  980W   TdeX:32S834    Fax  20fr- 74&-COS4    Tdi206-74*-«JIO 
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HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems. 

•40  to  1000  Mhz  luned  to  your  frequency 

*5  large  helical  resonators 

*Very  high  rejection 

•  Low  noise — high  overload  resistance 

•8  db  gain— ultimate  rejection  ) 80  6b 

•GaAs  fet  option  (above  200  Mhz) 

•Cast  aluminum  enclosure 

Typical  rejection:  »NT  BNC,  and  S0239  connector  options 

^600 Khz  @  145  Mhz:  2Sdb 

i  1 .6  Mhz  @  220  Mhz:  40db  (44dbGaAs)       ±20  Mhz  @  800  Mhz:  65db 

-    5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±  20  Mhz  {S  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID2B 


•Up  to  8  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  timer 
•"ID  over  voice  inhibit" 
•Low  power  option 
•Modular  design 

•Message  selection  via  binary  input — 
TTL  levels 
•Size:  2,7x2-6x0.7" 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  MfD  over  voce  inhibit''  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


ID-2B  Wired/Tested  S99.95 


ID-2B-LP  Low  Power  $109  95 


GLB  ELECTRONICS  JNC 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 
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CIRCLE  48  ON  READER  SERVICE  CARD 


Ham  sats 


Number  29  on  your  Feedback  card 


Amateur  Radio  Via  Satellite 


Andy  MacAf lister  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 

The  Satellite  Programs 

Most  universities  do  not  build  their 
own  spacecraft  Until  1979  the  Univer- 
sity of  Surrey  in  England  was  no  excep- 
tion. British  university  involvement 
prior  to  1979  concentrated  on  the 
development  of  sensor  systems, 
instrumentation,  and  detectors  for 
experiments  on  board  satellites  built 
by  industry. 

Or  Martin  Sweating  G3YJO  recog- 
nized an  opportunity  to  expand  the 
involvement  of  the  University  of  Surrey 
to  build  small,  low-cost  spacecraft, 
Offered  a  launch  opportunity  by  the 
United  States,  he  and  a  small  group  of 
researchers  in  Surrey  built  not  only 
satellite  subsystems,  but  a  whole 
satellite  with  its  own  power  systems, 
experiments,  control  circuits  and 
transmitters 

The  goal  was  to  create  a  satellite 
thai  could  be  monitored  using  simple 
systems  on  ham  radio  frequencies. 
The  experiment  were  to  be  complex 
enough  to  stretch  the  abilities  of 
university  students,  but  still  keep  the 
emphasis  on  making  the  system  output 
useful  for  educators  at  all  grade  levels, 
as  well  as  for  amateur  radio  Operators. 
Experiments  included  a  magne- 
tometer, radiation  counters,  a  charge- 
coupled  device  (COD)  camera,  and 
an  array  Of  shortwave  propagation 
beacons, 

As  Martin  pointed  out.  today's 
school  children  are  tomorrows  univer- 
sity students,  and  eventually  our  future 
spacecraft  engineers. 


UoSAT-1 

UoSAT-1,  also  known  as  UoSAT- 
OSCAR- 9.  was  launched  by  NASA  on 
October  4,  1981 ,  from  the  Vanoenberg 
Air  Force  Base  in  California  with  the 
Solar  Mesopheric  Explorer,  The 
launch  vehicle  was  a  Delta  rocket.  For 
the  first  days  of  its  life,  U-O-9  sent  only 
an  unmodulated  earner.  Finally  on  Oc- 
tober 9. 1981 ,  the  staff  at  Surrey  man- 
aged to  command  LM>9  to  the  300 
baud  ASCII  downlink  mode.  Until  its 
5ery  end  in  the  atmosphere  on  October 
13.  1989.  U-O-9  sent  telemetry  either 
digitally  via  RTTY,  CW  or  ASCII,  or 
through  the  digital  speech  synthesizer 
system  detailing  the  status  of  onboard 
sensors  and  experiments,  The  mission 
proved  the  viability  of  a  university* 
inspired  satellite  program  and  generat- 
ed interest  from  academic,  technologi- 
cal, industrial  and  commercial  sectors. 

The  success  of  the  UoSAT-1  pro- 
gram encouraged  G3YJO  and  others 
to  continue  with  small  satellites  and  lo 
develop  UoSAT-B,  which  would  be- 
come UoSAT-2  or  UoSAT-OSCAFM  1 
after  launch.  The  U-O-11  mission  was 
to  fly  a  proof-of*concept  digital  store- 
and-forward  communications  experi- 
ment prior  to  a  dedicated  packet  satel- 
lite spacecraft,  and  to  use  a  launch 
opportunity  made  available  by  NASA. 

The  LANDSAT-4  Earth  resources 
satellite  needed  to  be  replaced,  The 
University  of  Surrey  was  officially  in- 
formed of  an  opportunity  in  September 
1 983  for  a  ride  to  space  in  March  1 984. 

UoSAT-2 

With  only  six  months  available,  the 


Photo  8.  Mark  Aftery  G7DSY  at  the  UoSAT  control  station  at  the  University  of 
Surrey,  (NSFVM  photo) 


team  in  England  designed,  fabricated, 
assembled,  integrated  and  tested 
UoSAT -2,  and  were  ready  for  another 
California  launch  from  Vandenberg  Air 
Force  Base  on  March  l ,  1984,  Harold 
Price  NK6K  spent  much  of  that  time  in 
Surrey  living  in  Spartan  conditions 
working  with  the  Surrey  team .  The  ride 
to  orbit  with  LANDSAT-5  was  unevent- 
ful, but  only  a  day  later  the  satellite 
would  not  respond  to  commands  sent 
from  the  control  station.  After  1 0  weeks 
of  intensive  effort  in  England  and  at  the 
Stanford  Research  Institute  in  Califor- 
nia, U-O-1 1  was  once  again  respond- 
ing to  commands  and  transmitting 
telemetry  on  2  meters, 

A  logic  gate  had  failed  only  hours 
after  deployment,  but  the  problem  was 
not  easily  diagnosed  from  the  ground. 


U-0*1t  is  still  in  orbit  and  function* 
ing.  It  is  usually  configured  for  1200 
baud  telemetry  on  145.825  MHz  FM 
The  350  mW  2  meter  beacon  can  be 
heard  successfully  on  most  portable 
and  mobile  rigs.  An  old  Bell  202-type 
modem  with  a  simple  modification  to 
invert  bit  sense  ( "1*  to  "0"  and  M0"  to 
"1")  can  provide  the  listener  with  plen- 
ty of  telemetry  to  decode,  Like  U  0  9, 
U-O-11  has  a  speech  synthesizer,  a 
CCD  camera,  and  several  modes  for 
the  telemetry  downlink.  U-O-11  also 
has  a  particle-wave  experiment,  a 
space-dust  detector,  and  the  Digital 
Communications  Experiment  (OCE). 

LloSAT-3  and  -4 

On  January  22t  1990,  the  University 
of  Surrey  added  two  more  satellites  to 
its  continuing  list  of  accomplishments. 


Photo  A.  This  "fit-check"  model  of 
U-Q- 1 1  (launched  7  years  ago)  sits  qui* 
etly  in  a  lab  at  Surrey.  (N5FVM  photo) 


Photo  C.  Main  University  of  Surrey  satellite  tracking  antennas  on  a  modified  antiaircraft  gun  mount  (N5FVM  photo) 
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SIMPLEX 
REPERTER 

USE   OWE    RAPID    flNO    OWE    SIMPLEX    FREQUENCY 


Tn*  SrmDlti  RtMalar  wil  AutortiMlcJHr  rccawt  end  DtCfOaM  1 
m*njg«,     *h«n  r*  (SR3)  Sunpln  Rap»il*r  di1*c4l  1  C»rifif  il 
*H1  Ewg.n   1p  4>fliWly  t*COf<t  Hi  **Oo  D*mg  iKwvid  fry   (TO 
'tee  you  n*v*    ffinnsctH  it  to,    Wn«o  ma  G»tri*f  dfoqi,  [no  SJtJ 
3*>pi  r«jjrrtna,  nu  key'i  srn  ratio  IF 'I  l]  vtd  tranimiu  ma 
audle  It  juil  rKardad      I  his  allows  1*0  Of  morn  mofrlm  La  runra  a 
■mplH  ODnvBriJCan,  ution  tfijy  ire  nol  <n   rang«  o1  ore  ^nottior, 
but  in  **Xjd  of  tn«  »impl-i   rapnal*'  ut*. 

-  NO  DUPLEXER  NEEDED 

•  VOICE  MAIL 

•  VOICE  IDer 

-  DTMF  REMOTE  PFNDGRAMABLE 

•  REMOTE  FUNCTIONS 
*AUX.  RELAY  OPTION 

$  3  2  9  *m*  *i  oecoofis  nOTiuj^a 
S229  «n>cvfi\DecocB* 


BRAINSTORM 

ENGINEERING 
(818)243-4163 
7  DAYS  A  WEEK 
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M&N 
ELECTRONICS 

All  your  TEN-TEC  needs! 
Made  in  USA 

•  RF  Connectors 

•  Dacron  Rope 

RD#L  Box  66  -  Orange ville.  PA  17859 

717-458-6243 

1-800-457-0705 

Call  for  best  prices! 


C        Commodore       *■, 
REPAIRABLE  POWER  SUPPLIES   ^-' 


1.8  AMP 

Output 

$24.95' 


C 


Your  Choice 


C-64 


of  y 


4  3  AMP 
Output 
539,95' 


SAME  OUTSTANDING  FEATURES 


1  Year  W*rra/itY 
CcmpteteLy  Repairable 

EnernaiFuse 
Schematic  included 
LJL  Approved 


■  Unities  Large  Transformer 

•  Does  Nat  Run  Hot 

•  Plugs  Directly  into  Any  C64 
Commodore  umi 

•  4.3  AMP  Umi  Used  For  Add-Ons, 
Peripherals,  Multiple  Drives*  or 

Pwiot  Radio, 

•Tnis  WJI  Be  rtw  Last  CG4  Power  Supply  You  Will  Ever  Purchase* 

-Qw*52*b  ol  CW  Failures  Were  Due  So  Power  Suppt>  Malfunctions* 

(The  Ci?8  Version  Power  Supply  Costs  Uh  50,  Plus  JPS) 


•IMPORTANT  CATALOG  ANNOUNCEMENT- 

Caa  tar  ***  ICW  FREC  3D  paga  caUUQ  O*  vac***  ifcMH  lor  Am?a 
WdCll    Tht  caUtfog  aMHi  tow  cmJ  <ij*™«»lK 
3*  oeqraate  product*.  lufoftaJVKStapa*  maHan  t ,  nm 
feutiPv  i-w  v*r  otfwr  wrtw  paoucu  vou  wont  tod 


Caii  (or  Catalog 

THE  GRAPEVINE  GROUP,  INC 
3  Chestnut  St+      t    ^m^ 
Suffer-*,  NY  10901  Hf* 


9 14-357-2424 

W*  $tnp  WcrWrnlr 


J4Q4&7U5 


FAX  914-357-6243 

Pme«  SuUffd  lo  Change 


So/ar  ftwer 


t  J 


Tht  JJ19J95  B&n«-Tc«cd  QK»'  Solar  Power  Supply  fc«tH  <^  iMjr     ^% 
repeater  oc  die  air  "roeftii  the  clocL  or  power*  vow  IO0«r  Hr*  statKwl 
l(^fcni  snoods.  C^anotcaKaatiMeai charge,' protect* g*l o*lit £    I 
WaSeJ  tirtenei.  FoIH  assembled.  QRY  portibk,  Easdv  expaadeJ./ 

\     ?£**""'  M*'i^  AnreiEifflslYgsf 

(801)373-8425  ~»y  n       *:  Provo  utm<« 
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1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  . $10 

Name  Index 10 

Geographic  Index 10 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral  Virginia  23117 
703:  894-5777         800:  282-5628 
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DISCOVER- 
low  PRICES 

PL  25*  Nickel' Tettanin  USA  69* or  US- 25 
PL ■2S9  5i4w«rrTell  USA  *1.*9  0*  *3s.2S 
PL-2M  GOLD-Taf .  USA   il  49  or  130i25 
NitJG  Jtjtor  9913.9096  al£   13  21 
U0  265  convert  HT  BNC  to  UhF  |i  79 

NEW  Flexible  9913-typa,  lo*io*a     / 
<op  crank-ups  ArotaloriWt  >^  j 

P.G-0JC  non-con leminBlirtg  23t  j 
fiG  6X  9&%  pf&mium  l4t 
RG  213  Mi!  Iyp#3it  / 

i14  «n|  wir«  ^f  ^ 


^K 


CaoiamSO          ^ 
rncfemefttl         ^ 

r1 

'«  k  /       BALUNS  ^S 

^^^/                                  c  li^ant  1 T  P*<  C ' 
^B   >^                  Laboraiofy  D#*#lot*#d 
1      y                         Superior  Con H ruction 
yr                     t>n«flu*Je0  Sp*cet<cation* 
'               1 1  modaia  lot  wiwrf  appltcahon 

fiOM  t  ?«WCuTTvrtt  KMOMflSH 

14  1  JK4  1  Lfl*  ipiH.SHWSO-IOIHHtJM 

V  i  mk,  j  uhw  Currani  Beam  OH  urn  123  95 

a 4  2K*  4  1  ^nK)»ion  Cunwrrf  160-10MI35  $4 

804}  484-01 40 

FREE  64  og  DISCOUNT  Catalog  Everything  for  wire 

antennas  Allow  4-6  weeks  to*  oulk-raiedelivefy  Send 
%2  tor  1st  mail  Mention  this  ad  for  sale  prices  ADD 
SHIPPING  ■  VISA  &  MC  welcome  Give  card  #.  exp 
dale,  signature  COD  ado  S3  30  -  shipping  Virginia 
Residents  add  4  5*t  sales  lax  Dealer  inquiries 
welcome 

Box  6159*  Portsmouth.  VA  23703 


READER  SERVICE  CARD 


MICROWAVE  TRANSVERTERS 
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SHF  1240  Complete  Trans  verier 
SHF  SYSTEMS  No  tu ne  Linear  iransveners  and  Iransverter  hits  tor 
902.  f269  1296  Z304,  2*00,  3456  MH;  AH  use 2m  if  gT3 8V  Kits 
indude  mner  and  L.O.  PC  boards,  mm  and  ail  components  Built 
um:&  mcijfle  I  FJD.C  switcnboard,  connectors  and  cornpad  low 
prufde  housmg.  Orjier  trequency  options  m  amaieur  band  avaiaoto 

SHF   90QK     902-906  MHz  SOmW    KftSl29     BuASZSO 

S«F1340X  1296-1300  MHi  tOmW 

SHF1269K   12S8-1 272  QIC* Ha*  L  tOmW 

SHf  2304K   2304-2308  MMi  1&mW 

SMF2401K  2400  HHz  Mode  SicrCorw 

SHF3456L   345&-3460  MHi  lOmW 

SHF  LOK      540-560  IWz  L0  -         50m W 

CALL  OR  WRITE  FOR  COMPLETE  CATALOG 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 
Box  231  L\  RR1     Troy h  ME  04987 
(207)  946-3741 


MS139 

pa  si ao 

PAS195 
Mat  (ISO 
PC*  5195 

K-5  64 


Bu*$240 
Bo*  4240 
8uftS3S0 

Birf$2S0 
Bo4ll320 


vtSA 


UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  application  manual 

Low  power  operation,  19 ma  (a1  12 v 

CTCSS  decoder  on  the  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monitor- mix/ monitor  mule  control 

Adjustable  repealer/ lin k/OTMF  audio  outputs 

Selectable  DTMF  mute  on  repealer  and  fink  audio 

Repeater,  link,,  auxiliary  and  Control  audio  inputs 


UAI-10 

$44.00 


UAI-20 

$89.00 


CREATIVE  CONTROL  PRODUCTS 

3 IBS  Bunting  Avenue 

Grand  Junction,  CO  A 1504 

(303)  434-9405 


ORCLE  146  Oft  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 
Copy  circuit  pattern  on  TEC200  fHm 
using  any  plain  paper  copier 
Iron  film  on  lo  copper  clad  board 
Peel  oh*  film  and  etch 

convenient  8^x11  size 
With  Complete  Instructions 

SATISFACTlOn  GUARANTEED 

5  Sheets  for  $3.95  JO  Sheets  only  $5.95 

arid  $1.25  postage        N  Y  Res.  Add  sales  tux 

The  MEADOWLAKE  Corp. 

Dept.  T,  P,Ch  Box  497 

Northport  Mew  York  1 1  768 
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SCARED  OF  THE  CODE? 


rrS  A  SNAP  WITH  GGTE 

MORSE  TUTOR.  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  & 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  71  AND  WORLD  RADIO! 

LEARN  IN  JUST  T2  EASY  LESSONSt 


FEATURES  OF  THIS  UNIQUE  PACKAGE  INCLUDE: 

■  Code  speedg  from  1  lo  over  tOOWPM 

■  Startdard  or  Ft/ntwonri  modes 
■Adjustable  tone  frequency 

■  Over  a  tMiitoo  random  conversations 

■  Letters,  numbers,  punctuation  and  pro  s»gro 

■  Random  characters  &  words  for  eacti  lesson 

■  Display  text  white  listening  or  afte*  copying 
■All  parameters  remembered  between  sessions 

■  Parameters  eatsjlv  changed  when  desired 


For  PC-OOS/MSDOS  computers    Available  at  deal- 
ers, mm  QST  or  73  or  send  S19  95  fof  5  2S'  or  «1  9S 
for  3.5*  +  %2  SAH  (CA  rasidents  add  6^*  Tan)  to: 
GGTE   PO  Bom  3405.  Newport  Beach,  CA  92669 
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Photo  D.  Additional  UoSA  T  antennas  with  crossed  yagis  on  2  meters  and  opposing  helix  antennas  for  70cm.  (N5FVM  photo) 


UoSAT-3.  also  known  as  UoSAT- 
OSCAH-14T  and  UoSAT-4  (UoSAT- 
OSCAR- 15)  were  launched  with  therni- 
crosats  by  an  Anane-4  launcher  as 
secondary  payloads  with  the  French 
SPOT-2  imaging  satellite,  UoSAT- 
OSCAR-14  is  performing  well  with 
9600  baud  Mode  "J"  (2  meters  up  and 
70cm  down].  The  satellite  aJso  has  cos- 
mic particle  and  total  radiation  dose 
detection  devices  along  with  the  pack- 
el  radio  communications  experiment 
Signals  are  loud  and  have  been  copied 
on  incredibly  simple  systems.  On  several 
occasions,  J  eft  Ward  GG/K8KA  has  suc- 
cessfully connected  to  the  satellite 
BBS  and  transferred  several  large  files 
using  portable  radios  and  small  anterv 
nas  For  the  2  meter  uplink  he  used  a 
turnstile,  while  a  small  helix  provided 
the  downlink  on  70cm, 

Unfortunately,  little  has  been  heard 
from  UoSAT-OSCAR-tS  since  the  day 
after  launch.  Experiments  on  U-CM5 
include  a  camera  imaging  device, 
transputer  data  processing  units,  and 
advanced  European -made  solar  cells. 
Efforts  continue  to  determine  why  it 
has  not  been  transmitting,  bul  the 
chances  of  recovery  are  dwindling, 

UoSAT-F 

Undaunted  by  the  probable  loss  of 
U-O-1 5H  the  Surrey  team  is  working  on 
its  replacement.  After  launch  the  new 
satellite  will  get  an  "OSCAR"  number, 
bul  for  now  fl  is  simply  UoSAT-F  Many 
Of  the  experiments  of  U-O- 1 5  are  being 
built  again  in  the  tabs  in  England  in 
preparation  for  launch  ibis  April  on  an 
Anane  rocket.  Research  Fellow  Mark 
Allery  G70SY  and  others  have  been 
putting  in  long  hours  to  finish  the  pro- 
ject. As  if  there  weren't  enough  to  do, 
the  group  must  maintain  operations  on 
the  current  UoSATs 

The  ground  station  at  the  University 


of  Surrey  was  installed  in  1975  to  sup- 
port control  activities  with  AM  SAT- 
CD  SCAR-6,  It  had  only  a  few  radios  in  a 
very  small  area  so  it  did  the  job.  but 
little  else.  By  1978  the  system  was  ex- 
panded and  was  known  as  a  "telecom- 
mand center"  with  several  radios  and 
an  impressive  automated  antenna  sys- 
tem using  a  modified  Bofors  antiair- 
craft gun  mount.  The  antennas  are  still 
in  use  today,  but  other  systems  have 
been  added  The  custom  tracking  gear 
and  connections  to  the  university's 
mainframe  computer  have  given  way 
to  386  computers  and  arrays  of  dis- 
plays for  telemetry  and  tracking.  Ex- 
perimenters at  Surrey  continue  to  play 
a  pioneering  role  in  space  education 
both  in  England  and  abroad,  and  at  all 
education  levels. 

The  ARSENE  Satellite 

Another  satellite  program  developed 
for  primarily  educational  purposes  is 
the  ARSENE  satellite  project  from 
France  (Ariane  Radio  amateur  Satellite 
pour  TENseignement  de  I'EspaceJ. 
Many  people  have  forgotten  about  this 
effort  because  of  the  delays  and  lack  of 
information,  but  the  project  is  still  alive 
and  may  be  launched  in  1992  with  the 
TELECOM-2B  satellite  as  the  main 
pay  load. 

ARSENE  was  begun  m  the  early 
1980s  and  includes  the  Radio  Amateur 
Club  de  I'Espace,  Centre  National 
d'Etudes  Spatiafes  (ONES).  27  engi- 
neering schools,  universities  and  col- 
leges, and  support  from  more  than  40 
companies.  Student  contributors  num- 
ber in  the  hundreds  and  the  program 
has  provided  87  engineering  projects 
and  one  doctoral  thesis. 

The  satellite  is  to  be  incorporated 
into  the  launch  ring  adapter  between 
the  main  payload  and  the  Ariane  rock- 
el.  ARSENE  is  to  act  as  a  demonstra- 


tion of  how  to  accommodate  secondary 
pay  loads  with  a  minimum  of  mass  in- 
crease and  interface  effort.  It  carries 
two  transponders,  one  mode  "B" 
(70cm  up  and  2  meters  down)  digital 
system,  and  an  analog  (voice,  etc.)  unit 
for  mode  "+S"  (70cm  up  and  13cm 
down). 

The  digital  **B"  system  includes 
three  distinct  uplink  frequencies  and  a 
single  downlink  using  standard  FSK 
modulation  at  1200  baud.  This  configu- 


ration was  chosen  to  allow  standard 
packet-ready  Earth  stations  access  to 
ARSENE,  The  downlink  transmitter 
runs  20  watts,  so  it  should  be  easy  to 
copy  from  modestly  equipped  stations. 

The  linear  transponder  with  the 
Idem  downlink  can  be  used  with  SSB. 
RTTY.  CW  or  any  other  analog  mode. 
Mode  *S**  on  AMSAT  OSCAR-13 
transmits  on  2401  MH2.  ARSENE  will 
come  down  around  2445  MHz.  Current 
Mode  "S"  users  will  need  to  make  ap- 
propriate modifications  to  make  the  44 
MHz  move.  Only  one  mode  ("S"  or 
B ri)  will  be  active  at  any  given  time, 
A  schedule  of  operating  times  and 
modes  will  be  determined  by  the  STE- 
LA (Station  de  TELecommande  Arsene) 
ground  station.  An  onboard  radiation 
dosimeter  experiment  is  also  included. 

Physical  ry.  the  satellite  is  nearly  a 
cubic  yard  in  volume,  with  a  launch 
mass  of  31 0  pounds.  The  orbit  is  to  be 
elliptical  with  a  perigee,  or  low  point,  of 
12,430  miles:  and  an  apogee,  or  high 
point,  of  22,400  miles.  This  type  of  orbit 
yields  a  period  of  aoout  17,5  hours  lor 
one  revolution  around  the  Earth.  The 
apogee  boost  rocket  weighs  163 
pounds  and  is  made  of  carbon  fiber 
materials.  Spin  stabilization  will  be 
around  the  "north/south"  axisT  and  ac- 
tive attitude  control  (alignment  relative 
to  the  Earth  and  sun)  will  be  controlled 
by  nitrogen  gas  jets  The  power  budget 
runs  about  50  watts  and  the  thermal 
control  will  be  passive.  Expected  life  is 
five  years. 

The  ARSENE  program  has  already 
contributed  to  the  teaching  of  space 
technology  After  launch  it  will  contin- 
ue that  mission  but  will  also  provide  the 
amateur  community  with  a  new  space 
resource  for  communications  experi- 
ments. 
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THIS  I5MT  THE  INVOICE  FOR  MY  NEW  MICRO  - 

MlWt  HANDHELD THIS  \S  MY  K1ENW  MiCRO" 

WlWt   HANDHELD? 
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ASSOCIATED  RADIO  CALL  Qi3-38i-590o 

8012CONSER  BOX  4327  FAX  91 3-648-3020 

OVERLAND  PARK,  KANSAS  66204 

c  if  CRY  nrtV  All  brands  new  and  reconditioned. 

A  HAMFEST 

WE'LL  BUY 

YOUR 
EXTRA  RIG 
STATIONS  - 

CCTATCQ  CTf* 

Send  $3. 00  for  our  current  catalog  and  wholesale  sheet  J 


NEW! 
DJ-560TT*ir\band 

•  CTCSS  EncodeAJecode  Buft-in 

•  RX    130^173  995  MHz 

400-519  995  MHz 

•  TX  VHF^JHF  Amateur  Bands 

•  Feature  Packed 

flesJ  fwm  bawl  value' 
^Handles' 

DJ  120T*DJ-1«)T4  460T*DJ'300T 

*NEW4  DJ  -S&OTTwm  Band  "NEW 


1-800-666-0908 


A  UN  CO 


PIM10T2MI 

•  45  Watt  -  Mm  S*ze 
-  CTCSS  Encode/ Oeox»  Boil!  in 

•  Modftawe  lot  Cap  &  Mars 
■  Great  Value/Packflt  Favorite 

•Mobiles' 

DR-l  1 01  &  4lGT*Dfl-l  1 2T  (NEW) 
DR-510T-DR  570T-DR-590T  [NEW\ 


LOW  DISCOUNT  PRICES  -  FULL  LINE  OF  ACCESSORIES 

LENTINI  COMMUNICATIONS 

21  Garfield  St.,  Newington,  CT06111 

New  equipment  pricing  and  orders  1-800-666-0908  Out  of  State. 
Tech  questions,  used  gear,  info  203-066-6227 

We  carry  most  major  brands.  B^H        r^I'l        r ^n         WE  SHIP  UPS 

Hours:  Mort-Fri.  10-6  Sat.  10-4     ^1b        1^S^ 


C.O.D.s  WELCOME 
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INDIANA  HAMFEST 


SUNDAY,  MARCH  10, 1991 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

•  All  Indoors •  Free  Parking  -  Paved  Lots*  Ladies  Activities e  Forums  ■  Many  Nationally 

Advertised  Commercial  Dealers  •  Flea  market 

•  Over  500  Tables 

m 

Talk-in  on  the  inimitable  "Mighty  (2.1  KW)  525"  - 145-25  MHz 

ENJOY  A  SHOW  BY  "QUALITY"  DEALERS 
Foe  Tables:  SASE  To:  Arteen  Scales  KC9YA,  3142  MarKei  Place,  Bloommgioa  IN  47401,  812-339-4446 


Uwfcr-C*** 


ICOM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 

weekdays 

Weekends  and  evenings 

by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


^uOh  AW  *****  ImwT 

PH.   (716)664-6345 

(800)  752-8813  for  orders  only 


SHORTY  ALL-BANDER 


— 


• 


THE  PERFECT  MATCH  FOR 

ANTENNA  TUNSRS  WITH 

A  BALANCED  OUTPUT 


ONtV  TO  FOOT 
LONG  OVERALL 


mCr  K 


<fco»* 


•*  |M  *■  I 
WP(  tJOrtm 

Centered*.!?'.  t00%*D*  TMQH  *50CtW*»I 

tocfcrtfes  cusasm  mtfOld  mufKHVl  *n0C*d  O*  lop  qn**tr  rnar»t»4l  •** 

n.qr.  4i&ear<£  qu«M«»  m  *ac««#ra  f**itw sbn** 

CcfTiQiet*  ncr«uai«n  iflinMCt<n>  mCiurj*tf 

Ov*r*tt  kgr^fh  70  r»vj  i«tt  *ft#n  «r«ctBd  a*  art  in ve*wa  >*#  o*  UOM* 

M^ndiM  2  **  PEP  &  cehnm  ifio  rrvcugft  id  mart** 

May  El?  tnmmwf  10  Ml  Ifnill  eily  Iq!s 


Only  $39.95  ppo 

lUE,  all-band  double!  type  anlenna  i£  luiltf  Net 


The  ALL-fiANDEft  QIPOlE,  nil-hand  doublet  type  anlenna  iti  luiltf  n^ttrrntfl- 
nrl   overall  length  135  lt?»*l  .villi  i  rKl  'eul  4bd  OHM  'eedlinii 

Only  $29.95  ppo 

G5RV  ANTENNA 


-  i  G5HV  WULT4AMOCA  rWXt  1  m  *.£f««*f  4#  &HC  43  *  B 
«Hji  *C*  *DGf  OpW   O  t  1  WHl  IP*  insnna  m|  W  MM  m  J  M*» 

■!fpearfcnr*«*w«*u**d»'fr*Un«*Ano*90OO*«rt'!  3r?3vr\C  TH» 

momtiQO  o»  ■  103  ««*  K*  too  wet  3T  feet  et  300  oft*  *  W 

I  Iraropits&vn  an*  Ktkfitl  fWIVKe  QT  aft  frl*  lmillut  nfWIli 

*"3"*  40  ttMovgn  1 9  nnrtm  frtfi  an*r  on*  wenm  Tiw*  %  na  in*  m 
■■  ac-j  ana  cotf*  T>W  UttpMlane*  p*»5eot  a  me  end  at  ttw  300  ohm  KVW 

•*  neaa  TransmiH^jn  Flftf  Ml  uouf  50-60  orrmi  a  qpoa  mfticn  10  tftft  10 
*tt«i  Of  RGB*  WWH  kwr»-  Codi    H  comws  c&mplerel  j  as^emewwa  'Hdy  htr 

i'laln-jn  nandim  ?  KW  PEP  ftrtti  may  be  uS*a  in  a  rirjriirjnrjr  ni>  m 
verleG     V     caniiguraHon 

MODEL  BANDS      LENGTH 

G5P.V-MB  BO  to  102 

[matim  tlloBtr^iedf 

GSRV  BO  t0  102 


PRICE 


S34  95  m 


''nrj  *Fmr  ts»  CftlaiB.  -rtith  3i    bal   1tedl'nt>i 


G5RV  JR 


40  to 


51 


SIS  S5  t>t*v 


AT  YOUR  Of  ALEfl    IF  NOT    ORDER  DtRECT 


VGE 


VAN  G  Oft  DEN  ENGINEERING 

QOX  ?I304    S   EUCLID   OHIO  441*1 

PHOTC  i2-t>  «ai  6590  FAK  l2l6i  «0l«3» 


CIRCLE  1  20  Oft  R£ADEH  SERVICE  CARD 


Enjoy  NEVER 
CLIMBING 

YOUR  TOWER 

AGAIN 

Are  vou  too  scared  or  too  old  to  d^mb?  Never 
aimb  again  with  tnis  tower  and  elevator  tram 
system,  voyager  towers  are  13  and  16  inch 
triangular  structures  staclcabie  to  any  ft©ght  in  7 
2. 8  3/4'  or  101  section  lengths.  Easy  to  install 
nrnge  base,  waft  ud  erection.  Meet  pJumD  tovwer 
with  leveling  dolts  m  Cose.  Mount  rotor  and  large 
heavy  beams  on  Hazer  tram  ana  with  one  hand 
windi  to  top  of  tower  for  normal  operating 
OcrSitxxi  safety  lock  system  operates  whrte  raising 
or  lowering.  At  last  a  cheap,  convenient  and  safe 
wav  to  install  and  maintain  your  beam  This  is  a 
deluxe  tower  system  that  you  can  enjoy  today. 

SPECIAL  TOWER  PACKAGE:  50  ft  high  by  18" 

face  tower  kit,  concrete  footing  section,  hinged 
base,  HAZERkit,  Philiystranguy  wires,  turnbucklesf 
earth  screw  anchors,  itf  mastr  thrust  bearing,  tool 
kit,  ground  rod  and  ctamp,  rated  at  15  sq,  ft. 
antenna  load  @  iGO  MPH,  $1974,95. 


50*  tN  i  s-  widE  trurver.  ame  pttj  as  atoow 
HAZEP  2  for  Rohn  &hwv  dutv  *am  12  so  ft  «wnci  id 
HAJff  3  for  fiotm  25r^m  aMn  6  sa  ft  *wu  K»d 
HA2£3  J  *iar  Rem  2^nwv  g»r  sim  6  «3  ft  wine  O 
'»  2  BM  tTj=:  d^ttq  ;  .  itw  ^-  ^c- 


**WT*  ,"  -  '-aflst5*«ffnttf*?^aziia't*n3i3i 


Satisfaction  guarafiT#f<i  CaU  today  and  order 

b  V  vi  s  a  m  -X  or  mail  crwcl  immediate  dell  very 


Glen  Martin  Engineering,  .nc 

Dept  A 

RR  3.  BOX  322, 

Boonvllle.  MO  G5233 

816-882-2734 

FAX:  816-882-7200 


11670  95 

25295 
74  95 


HA.  OS 


& 


kJ 


GLgfc  MARTfN  EHQIfiEEfHNG 
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Number  30  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  tree  of  charge  as  space  permits.  Please  send  us  your  Special 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  the  January  issue,  we  should  receive  ft  by 
October  31.  Provide  a  clear,  concise  summary  of  the  essential  details  about 
your  Special  Event  Check  /HAMFESTS  on  our  BBS  (603-525-4436)  for 
listings  that  were  too  late  to  get  into  publication. 


COATESVTLLE.  PA  Reservation  deadline 
for  me  Dayton  Hamvention  Bus  Tour  is  2J2&1 
91  $  1 43  cosi  mc [tides  motel  for  3  nights ,  and 
bus  fare  The  bus  will  leave  tor  Dayton  Apr 
25th  ai  about  7  AM  and  return  Apr  28th 
Contact  TR/AC  ARC,  PO  Box  304.  Coates 
vittePA  19320  (215)269^4844 


FEB  2-3 


MIAMI ,  FL  The  31*1  Tropical  Hamboree 
Amateur  Radio/Computer  Snow  and  AHBL 
Southeastern  Division  Convention  will  be 
held  at  the  Dade  County  Youth  Fail-  &  Exposi- 
tion Fairgrounds  Admission  £5  advance.  £6 
at  the  door  Swap  tables:  $20  each  dJus  regis- 
tration Power,  S  10  per  user  3  day  campsites 
$40  <Fri..  Sat,  Sun  )  4  day  campsnes  S55 
(Tours..  Ffi.r  Sal  .  Sun),  Headquarters  Hotel: 
Miami  Airport  Marriott—  $65  single,  double 
Call  (305)  649-5000  Speak  only  to  Reserva- 
tion Dept  and  mention  '  Tropical  Hamboree" 
to  get  speciai  rate  For  brochure  and  reserve 
tion  forms:  Chairman,  Evelyn  Gauzens 
W4WYR.  2T80N.W,  3tdSt..  MmmiFL  33125 
(SOS)  642^4 139  FAX  (3051  642-  1648 


FEB  10 


MANSFIELD,  OH  The  Mansfield  Mkt-Wm- 
ler  Hamf  est/Computer  Show  will  be  held  at 
the  Richland  County  Fairgrounds,,  beginning 
at  7  AM  Advance  hckeis  *4,  $5  at  ine  door 
Tables  $9  rn  advance,  5 1  2  at  the  door,  rt  avail- 
able- Reservations  must  be  received  and  paid 
by  Feb.  1st  TaJk-m  Call  WBWE  on  146  34/ 
.94  For  reservations  send  SASE  Jo  Dean 
Wrasse  KffiMG,  J  094  Beat  Hd ,  Mansfield 
OH  4490$.  For  info  call  (419)  589-24 15  after 
4  PM  EST 


MARLBORO.  MA  The  Algonquin  ARC  will 
hold  their  Electronics  Flea  Market  and  VE 
Exams  at  the  Marlboro  Middle  School  Cafete- 
ria from  10  AM-3  PM.  Sellers  set-up  at  S  AM 
Admission  $2,  Tables  $10  in  advance,  $12  ai 
I  he  door.  Wheelchair  accessible.  VE  Exams 
stan  ai  9  AM  sharp.  Pre-reg  1st  radon  required. 
Send  S4.95  check  payable  to  Mark  Schneider 
WI1W,  14  Fuller  Or,  Marlboro  MA  01752 
(508)485-1857. 

RICKREALL,  OR  The  Salem  and  Oregon 
Coast  Emergency  Repeater  Associations  will 
sponsor  ihalr  1991  Ham  Fair  at  the  Polk 
County  Fairgrounds,  beginning  at  9  AM.  Ad* 
mission  is  $5  in  advance,  $6  at  the  door,  Talk- 
In:  148  26/.B6  repeater.  WrJIe  (o  1991  Salem 
Ham  Fair,  PO  Box  784,  Sal&m  OR  97308,  or 
call  (503}  5B5-9554. 


FEBtfi 


SARASOTA,  FL  The  Sarasota  ARA  wil 
sponsor  its  annual  Ham  lest/Computer  Show 
at  the  Roberts  Sports  Arena  Free  parking. 
Forums,  Saturday's  activities  include  a  lour 
to  Jungle  Gardens.  There  will  be  a  banquet  at 
7  PM.  VE  Exams  Sunday  ai  10  AM.  Talk-in: 
146  910  repeater  Contact  Gene  Marino. 
4858  Tirttfi  Court,  Sarasota  Ft  34235.  (813) 
355-0675. 


FEB  17 


MELVILLE,  NY  The  Long  Island  Mobile 
ARC  wrll  sponsor  a  Hamfest  indoors  at  Elec- 
Irioa/Ts  Hail  from  9  AM-4  PM  Admrsston  is 
S5  at  the  gate  Exhibitors.  $20  by  reservation 
only  Talk-in  146  2SJ  65  Contact  N&t  Hart- 
man  WE2V,  (516)  462-5549  or  Mark  Nadel 
NK2Z  (516)  796-2366 

GOLDEN .  CO  The  Aurora  Repeater  Assoc, 
will  hc4d  it's  Iffh  Annual  Swapfest  at  the  Jef- 
ferson County  Fairgrounds  from  8:30  AM-2 
PM  Contact  Judi  WOtHNP.  (303)  456-691Q 
or  Jan  KA7TYV.  (303)  580-8657,  or  write: 
Aurora  Repeater  Assoc  .  PO  Box  3966$.  Den- 
votCO80239 


FEB  23 


ORANGE,  TX  The  Orange  ARC  wril  spon- 
sor its  sixth  Annual  Hamfest-Flea  Market  at 
Hie  V  FW  from  8  AM-*  PM  Set-up  at  7  AM 
Tables  35  for  individuals.  $15  tor  dealers. 
Talk-in:  147.160*  Contact  Sherwood 
Buckatew  KA5VOT.  (409)  863-61 1  J,  or  Dan 
Kttiough  WB4GYS,  (409)  769-9603 

BURLINGTON.  KS     The  Neosho  Valley 


ARC  will  sponsor  an  Electronics  Hobbyist 
Auction  at  the  National  Guard  Armory  begin- 
ning at  10AM  Set-up  a!  8  AM.  Free  admis- 
sion. There  will  be  a  10%  consignment  lee  on 
all  items  purchased.  Talk-in;  146.52  MHz. 
Contact  Sob,  (316)  364-5446  or  write  to 
VA.R.C^  Route  2,  Box  38,  Bwrftngton  KS 
66839. 

BROOKSVILLE,  FL  The  Hernando  County 
ARA  will  hold  its  ninth  annual  Ham  lest  at  the 
Hernando  County  Fairgrounds  on  US  Hwy, 
41  from  6  AM-3  PM.  Free  parking,  Taitgstersh 
area  available.  Overnight  parking  permrtled. 
but  mere  are  no  facilities-  Admission  $3  In 
advance.  $4  at  the  door.  AMSAT  seminar  be- 
ginsal  10  30AM.  Talk-in;  146  715/115  Send 
check  and  SASE  to:  Hamfest  Chairman.  PO 
Box  1721 ,  &rooksvm  FL  34605  For  info  call 
(904)  796-4840  after  7  PM. 


FEB  23-2* 


CINCINNATI,  OH  The  AHRL  '91  Lakes  Di- 
vision Convention  will  be  held  ai  the  Cincin- 
nati Gardens  Exhibition  Center  from  6:30 
AM-5  PM  Sat  and  Sun,  Advance  tickets  S6 
(by  2/16/91),  $6  at  the  door  Set-up  from 
Noon-llPMFri  andfiAMSat  and  Sun  Flea 
market  tables.  8"  x  4W  $15  plus  general  ad- 
mission. Commercial  "A"  tables.  8  x  9 .  $50 
each.  CommerciaJ  "B"  tables,  3  x4Vt\  $25 
Contact  Stan  Cohen  WD8QDO,  (513}  531- 
iQflOtJoe  Hatpin  W8JDU.  (513)851-1056 
Accommodations  Quality  Inn  Centra*,  Nor- 
wood  OH,  ($13)  351-6000. 


DEARBORN,  HI    The  Livonia  ARC  will  hold 

its  21st  annual  LARC  Swap  'n  Shop  Comput- 
er Fast  at  the  Dearborn  Civic  Center  from  8 
AM-4  PM  Buy  or  sell  amateur  gear,  comput- 
ers or  electronic  test  equipment  Free  park- 
ing ARRUVEC  Exams  will  be  given  by  the 
Moior  City  Radio  Club.  Exam  reservation 
deadline  is  2/4/91.  Call  Don  Olzewski 
WA81ZV,  (313)  294-4766  for  exam  appoint- 
ments. Reserved  table  space  8'  minimum. 
Talk-in :  145.35  repeater  f-600)  and  140. 52 
simplex.  Send  4x9  SASE  to  We//  Coffin 
WA8GWL  cfo  Livonia  ARC  PO  Box  2111, 
Livonia  Mi  43151, 

CUYAHOGA  FALLS,  OH  The  Cuyahoga 
Falls  ARC  wil  I  sponsor  their  37th  annual  Ham- 
fest at  the  St  V.  Center  from  7  AM-3  PM, 
Wheel  chair  accessible,  Advance  tickets  $3. 
$4  at  the  door.  Tables  $5  in  advance.  $6  at  the 
door.  Sellers  may  bring  their  own  tables.  Talk- 
in  147.25  repeater  (+600).  Contact  BUI  So- 
vinsky  K8JSL  2305  24th  St.,  Cuyahoga  Fatte 
OH  44223,  (216)  923-3830. 

ROCK  ISLAND,  IL  The  Davenport  ARC  will 
celebrate  its  20th  year  by  hosting  its  1901 
Hamfest  at  Ihe  OCCA  Expo  Center.  Doors 
open  at  6  AM,  Wheel  chair  accessible.  For  VE 
Exam  Info;  AI  Broendel  NOOK  271238th  St.t 
Rock  island  it  61201  Advance  tickets  $3,  $4 
at  Ihe  door.  Tables  are  S7  each.  Contact  Dave 
Jofiannsen  WB0FBP,  2131  Myrtle  St,  Dav- 
enport I A  52804.  Talk-in  on  the  WG8XR 
146, 28/.  88  repeater. 


war  3 


NORTHAMPTON,  MA  The  Mi  Tom  Ama- 
teur Repealer  Assn  Fteamarket  will  be  held 
at  Smith  Vocational  School,  starting  at  9  AM. 
Set-up  at  8  AM.  Admission  $2,  under  1 2  free 
Tables  S 1 2  advance,  S 1 5  at  the  door  Contact 
Marvin  YaJeNtCDR.  6  Laurel  Terrace.  West- 
field  AM  01065,  (413)  562-1027. 


HAH  9- TO 


CHARLOTTE,  NC  The  ARRL  Roanoke  Di- 
vision will  hold  the  Charlotte  HamfestfConv 
putarf  arr  at  the  Charlotte  Merchandise  Mart 
For  information  write  lo  Ctvnotte  Hamfest  a) 
Comptrterfair,  PO  Box  221 136,  Charlotte  MC 
28222-1 13$  To  prereoister  cafl  (704)  536- 
7373.  For  Dealer  booth  info  contact  Robert1 
Starting  N4GVF,  7021  HoBy  Hi*  fltf..  Char- 
fotte  NC  28227.  (704)  568-761 t 


MARIS- 


ORLANDO,  Ft  The  Orlando  ARC  will  spon- 
sor the  Orlando  HamCahon  and  ARRL  Stale 
Convention  ai  the  new  Fairgrounds  in  Orlarv 
do.  RV  parking.  Handicap  parking.  Advance 
tickets  $6  (deadline  Feb  2 1st),  $8  ai  the  door. 
Swap  tables  325-  TaHgating  $t0.  FCC  E«- 


ams.  For  reservations;  The  Orfanoo  ARC,  PO 
Box  547B11.  Orfanoo  FL  32854-7811.  (407) 
657-9052. 

SPECIAL  EVENT  STATIONS 


FEB  1  -10 


VERNON.  B.C.,  CANADA  The  North 
Okanagan  R  AC  will  ope  rale  Station  VE7NOR 
during  the  31st  annual  Vernon  Winter  Carni- 
val. Frequencies  2fl  57S.  14.275,  7.175  and 
3.775.  The  "Winter  CamrvaJ  Award"  is  free, 
but  please  send  $1  or  Z  iRC's  (to  cover  me 
coal  04  postage)  and  eriner  a  OSL  card  or  Jog 
jnfoofaOSOwiihVE7NOfi,iolv*nfefCa/77^ 
vai Award- VE7NOR,  Boa  1706.  Vernon,  B.C. 
VITSC3.  Canada, 


FEB  :• 


VTOSO  PARTY  The  Central  Vetmont  ARC 
(W1BDJ  wilt  hold  a  OSO  party  from  0001Z 
Feb.  2-2400Z  Feb.  3.  Frequencies:  (Phone) 
80-15  meters,  the  first  25  kHz  up  from  the 
beginning  of  the  General  phone  band  edge; 
Novice  10  meter  SSB  portion  50  110.  144.2. 
(CW)  3540,  3720.  7040.  7120,  14040,  21040. 
21140.  29040  (RTTY)  3620  &  90  kHz  from 
lower  edge  of  other  bands.  Exchange-  VT  sta- 
tions send  RS(T|  and  CW  two-letter  county 
designators:  AN.  BW,CA,  CN,  EX,  FN,GI,  LA, 
OG.  OL  RU,  WA.  WM.  WR  Other  stations 
send  flSfT)  and  state,  province,  or  ARRL 
country.  Scoring- VT  stations:  1  point  per 
phone  contact  ■  2  points  per  CW  or  RTTY  con- 
tact Muftipty  by  number  ot  VT  counties  plus 
stales/Canadian  provinces/ ARRL  countries 
(non-W/VE)  Add  20  bonus  points  to  total 
score  for  working  W1BD.  Other  stations:  1 
point  per  phone  contact;  2  points  per  CW  or 
RTTV  contact.  Multiply  by  number  ot  VT 
counties  Add  20  bonus  points  to  lotaf  score 
for  working  W1BD  Rules-A  station  may  be 
worked  three  limes  per  band;  once  each  on 
Phone,  CW.  or  RTTV  sub-bands.  No  dupk 
cate  or  repeater  contacts.  W1BD  may  be 
worked  on  each  different  band  for  bonus 
points:  (Phone,  CW  or  RTTY}  Awards-Non- 
VT;  Certificate  Lo  highest-scoring  station  in 
each  slate,  province,  country  lnon-W/vE). 
Vermont:  Certificate  to  each  station  submit- 
ting a  log.  Plaque  lo  highest- scoring  VT  sta- 
tion, Special  certificates  for  highest  scoring 
stations  in  CW,  RTTY,  HF  Packet,  SSTV,  etc, 
W/VT  Award  to  stations  working  13  of  Ver- 
mont's 14  counties.  Send  SASE  now  for  offi- 
cial score  and  log  sheets.  BASE  for  results. 
Send  logs/facsimllies,  name,  address,  county 
(Vermont),  NLT  Mar.  1st,  91  to  D  Loverin 
WAiPDN,  50  Liberty  St.,  MontpBlter  VT 
05602  Note;  146.52  will  be  used  for  working 
VT  count Jes  at  9  AM  and  9  PM  EST,  during 
the  contest. 


FFLfi  3 


ANAMOSA,  IA  The  Jones  County  ARC  will 
operate  Station  NftCWPfrom  1200-1S00UTC 
in  celebration  of  the  First  Anniversary  of  the 
opening  of  the  Lawrence  Community  Center. 
Phone  and  CW  operation  will  be  on  the  lower 
portions  of  the  General  sub-bands  on  15,  20 
and  40  meters,  and  the  Novice  portion  of  1 0 
meters.  For  QSL,  send  SASE  to  N3CWP;  Jim 
McCfintocK  PO  Box  462,  Money  IA  52312. 


FEB  9 


AUSTIN,  TX  Staian  N50WD  will  operate 
from  14002-2300Z  lo  commemorate  the  10th 
anniversary  of  The  Armadillo  BBS.  Operation 
is  in  the  Novice/Tech  phone  portion  of  10 
meters  For  certificate,  send  OSL  and  SASE 
to  Ron  Hawkins  N50WD,  i459  South  Mead- 
ows, Austin  TX  7875$  The  Armadillo  BBS, 
1512)  837-2003,  answers  300-2400  baud 
carters  and  operates  24  hours  a  day  in  sup- 
port of  amateur  radio/TV  operators  and  oth- 
ers It  also  contains  a  library  of  HAM-nstated 
files. 


FEB  9- to 


PHOENIX.  AZ  Tha  Motorola  AFC  of  Arizo- 
na wit  operate  Station  KB7F2C  Irom  1500Z 
Feb.  9-02002  Feb  10,  in  commemoration  of 
Arizona  Statehood  Day  The  station  wiH  be 
based  at  Papa  go  Park,  near  the  tomb  of 
George  W  P  Hunt.  First  Governor o*  Arizona. 
Frequences:  CW-7  130.  14  050.  28,050; 
SSB-7.150,  14.2B0.  13  155.  21  380,  28.450 
M Hz  For  an  unfolded  cert  rhcate .  send  a  large 
SASE  with  your  QSL  card  to  John  Tucker 


KB7FZC.  2802  N.  34th  St..  Phoenix  AZ 
85008. 


FEB  1 1-15 


NEWYOM  The  Fifth  Annual  School  Club 
Roundup  (formerly  Operation  SEARCH),  Is 
sponsored  by  the  Council  for  the  Advance- 
ment of  Amateur  Radio  in  the  New  York  City 
Schools,  the  ARRL  and  its  Hudson  Division 
Education  Task,  Force,  lo  foster  contacts  with 
and  among  school  radio  dubs.  The  Contest 
wil  operate  ail  week  from  0600—  2000  EST, 
Operate  no  more  than  24  of  the  60  hours. 
Logs  must  dearty  show  on  and  off  limes.  Off 
periods  must  be  at  least  30  minutes.  Classes 
jl)  Individual  or  Single  Operator  (non-ciub); 
(C)  Ckib  or  youp  (non-schootfc  (SJ  Scfiool 
Club  or  group  (grades  K- 12)  Exchange-Call 
sign,  RS(T).  class.  US  state  or  DX  country. 
Scoring-No  repealer  contacts  except  satel- 
lite and  "real  time"  packet.  Stations  may  be 
contacted  once  each  on  phone  and  CW 
{Packet  and  RTTY  count  as  CW).  One  point 
for  each  phone  OSO.  Two  points  for  each  CW 
OSO.  Muttipiier-Number  of  states  plus  DX 
countries  plus  2x  "C  class  QSO  a  plus  5* 
J'S"  class  OSO's.  Final  Score-Muttipfy  QSO 
points  by  multiplier.  P^porting-Sampte  tog 
and  entry  forms  are  available  for  an  SASE 
Mail  entries  to  School  dub  Roundup.  cJo  Lew 
Malchtck  N2RQ.  Brooklyn  Technical  HS,  29 
Fort  Greene  Place.  Brooklyn  NY  11217.  Logs 
must  include  exchange  info,  bands,  and  sig- 
nature of  all  operators  (and  authorized  club 
official  or  trustee).  Dupe  check  sheets  re- 
quired for  entries  over  100  OSO  a  Postmark 
by  3/18/91 .  Awards-Certificates  lor  top  three 
entries  in  each  class.  Special  certificate  for 
any  station  contacting  ten  or  more  school 
clubs.  Send  a  large  SASE  or  sufficient  IRC's 
for  complete  results  and  more  info  about 
CAARMYCS. 


FEB  u 


LOV ELAND,  CO  The  Loveland  Repeater 
Assoc,  will  operate  Station  KAflVFF  (Valen- 
tines for  Friends  J  from  150O-05OQ  UTC  Feb. 
1  Gth  and  17th,  wilh  some  activity  on  Feb  14th 
and  15th  from  2500-0500  UTC.  Frequencies^ 
25  kHz  up  from  the  tower  portion  of  the  Gener- 
al class  phone  and  CW  bands.  Please  OSL 
via  KA&VFF,  Michael  H.  Walker,  3816  Ash 
Ave.,  Loveland  CO  &0538,  Send  a  SASE  for 
your  &k"  m  11"  certificate  com  mo  moral  Ing 
Valentines  Day  horn  Loveland. 


FEB  i  B    1  ■' 


APACHE  JUNCTION.  AZ  The  Superstition 
ARC  will  ope  rale  Station  WB7TJO  in  com- 
memoration of  Lost  Dutchman  Days  from 
14002-02002  Frequencies:  20,  15,  and 
Novice  section  of  10  meters.  Local  contacts 
via  147.12  MHz.  For  special  certificate  and 
club  QSL  card,  send  2  units  postage  on  BV?  ■  x 
1  r  SASE  to  SARC-WB7TJD,  PO  Box  I$5l 
Apache  Junction  AZ8521 7. 


FEB  22 


W  AI  M  EA .  KAUAI  The  Kauai  ARC  will  oper- 
ate Station  KH6HU  from  2000Z  Feb,  22- 
0600Z  Feb.  24  to  commemorate  Ihe  landing 
of  Captain  James  Cook,  Frequencies:  25  kHz 
up  on  the  General  80, 40,  20.  15.  and  Novice 
10  meter  phone  bands.  For  certificate,  send 
QSL  and  SASE  to  KH6HUcfo  KARCk  POBox 
548,  Hataheo  Kauai,  HI  96714. 


FEB22-MAR1Q 


FAIRBANKS,  AK  Station  KL7KC  wtt  oper- 
ate during  the  running  of  Ihe  Eighth  annual 
Yukon  Quest  Internal  ion  a]  Sled  Dog  Race. 
Frequencies:  General  portion  of  80,  40,  20 
and  15  meter  bands;  Novice  portion  of  the  TO 
meter  band.  CW  opo*atiO<i  will  be  on  or  near 
7.050.  14  050,  21  50,  29  200  QSL  via 
KL7KC.  POBoxBl389.  Fairbanks  AK  9970$ 


FEF" 


YUMA,  AZ  The  Yuma  ARES  win  operate 
Station  N6FTTV  at  1500-2400  UTC  10  com 
me  morale  Amateur  Radio  Day  1 99*  in  benefit 
of  the  International  Red  Cross.  Frequencies 
10  meter  Novice  SSB-28  41 0  MHz:  15  meter 
General  SSB-21 .318  MHz.  20  Meter  General 
CW- 14.034  MHz.  A  unique  certrhcale  con* 
firming  communication  with  the  iniernationaf- 
ly  recognized  Official  Center  of  the  World  Is 
offered  to  ail  amateurs  submitting  a  QSL  corv 
firmaiion  and  9*  m  1 2 "  SASE  to  Yuma  ARES. 
c/oUS  Post  Office,  Felicity  CA  92283 
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SignalcraftAJ 


Rf  AOlVATfDON-THE'WR 
CALISI&N  PJSPUT, 


WA6KYO 

amrmtm 


lnniirfi  ti^DC 


HOT OttZfO  K  BOARD 
rCHWfTAGfTATCW. 

FIELD  STRENGTH  05CLUTOL 
1 1 1^111^  1iIb'ii)iii  FiHii  i  ^ 
5MI|»*ftflflK 


T  ftv  tMmlf ,  ID  nf  iwt  hp 
ttmitftfediaJttlta. 
fjJUrra'nrks-ri-:  R]  JH  ISM 


SIGHALCRAFT  CO.  I5S5  Nihil ,  Wi  Mwi<o.  ti.  90404 


Bandmaster 

Quads 


QSO  more  foi  greater  distance, 

higher  gswi  and  less  nttrfererce 

with  AAE  Bandmaster  Quads  Ca»  a 

wnte  loday  for  free  brochure  on  the 

worU  famous  UHF  VHP  tf7  ?.  3  4  and 6  eterant  quads  «AH- Wragiass 

ConstnictsorHlugged  engineerinQ«AII  *eairwr*Hrghly  directional 

•taceflent  F/B  •Packet  powerhouse  -Toof  free  assembly  ■!  year  replace* 

ment  warrant/  -VI  SA  or  Mastercard  welcome  •Custom  orders.  AJabaota 

^raaieorEl«tn3iircs»3i  64  Cahaoa  Heights  RrachB  ham  AL  35243 


J 


CIRCLE  246  ON  READER  SERVICE  CARD 


CIRCLE  253  ON  READER  SERVICE  CARD 


More  POWER  from  MIRAGE 

PRE-AMPLIFIERS 

All  models  give  you  more  than  20dB  gain  with  less  than  0>6dB  noise.  Mast-Mount  KP-2  models  handle 
better  than  160W  and  fn-Shack  KP-Vs  handle  100W  of  power.  These  Prs-Amps  are  the  best  on  the 
market  for  the  price. 


KFM  List  Price  51 1 1.00 
IrvShack  Models 
KP-1/10M 
KP  1/6M 

KP1/220 
KP-V440 


MHz 

50-52    MHz 

144-1 4fl  MHz 

220-225  MHz 

420-470  MHZ 


KP*2Lia|  Price  $156.00 
Mast-Mount  Model* 
KP2/10M 
KP-2/6M 
KP-2/2M 
KP*2/220 
KP-2/44Q 


IT  your  deater  is  unable  to  supply  any  of  our  amplifiers  or  antennas,  please  call  us  at  1*800-628-5181 

We  carry  ail  of  our  products  in  slock  for  same  day  shipment  and  will  be  happy  to  identify  a  dealer  who  will 
accommodate  your  needs. 


Post  Office  Box  1000 


M1RAGE/KLM 

Morgan  Hill,  CA  95038 


(408)  779-7303 


CIRCLE  231  0*  READER  SERVICE  CARD 


ICOM    R7000  Sweeping  1300  Channels/Mm 


DELTACOM  M  "  1 .04  gives  you  a  custom  interface  and  optimized  software  that  will  not  just  control  but 

will  maximize  the  potential  of  your  R7000  Spectrum  tog  at  speeds  in  excess  of  1300  channels /min.  while 

automatically  generating  a  histogram  of  frequency/ activity  Advanced  priority  channel  monitoring  and 

program  conirol.  by  channel,  of  remote  tape  recorders  during  scanning.  Here  are  a  few  (there  are  many  more} 

examples  of  the  advanced  features  DELTACOM M  has  to  offer 

* Autc*  frequency  dstoctldfi  and  stor&fle  during 
search  and  spectrum  log, 

■  User  friendly  installation  program  reduces  need 
lor  DOS  knowledge 

■  jli  support  ..I  serial  pOftfCCMI  COM4 

■  On-streen  HELP  reduces  need  lo  reier  lo  user 

manual 

■  REQUIREMENTS  MS-DOS  moDoorrasutef  with 
rninimum  51 2K  memory  DELTACOMM  s  per- 
formance is  proportional  lo  baud  rate  setting. 

Style  cf  aispiay  tarfl  ana  typed  computer  used 


■  Birdie  log  during  Irequency  search  aulomaticaNy 
characterizes  your  R7CQQ,  then  lochs  out  those 
frequencies 

*  Auto  histogram  and  scan  file  creation  during 
spectrum  log 

*  Seen  tile  cnarmet  lock-out  feature  allows  scan- 
ning around  channel  wthcut  removing  tftgf 
frequency  Trom  dalabaso 

*  Resume  scan  and  maximum  monil&r  values 
umque  on  each  dismal  scanned 

-  Each  frequency  wflhm  a  scan  lie  has  an  area 
{40  cnara0Wr>  wide]  lor  channel  intormaTion 


$299  ^  E*i  interiace&CompunefnslorCadang 
Check.  MO.  VISA  Of  MASTEft 
Accepied  -  £4  for  S&H 
-      |WI  Res  Add  5%  Sales  Taxi 


KH 


DELTA  RESEARCH 

PO  Box  13677  •  Wao*ralosa.  Wl  53213 
FAX  or  Phone  Weekdays  (414)  353-4567 


CIRCLE  256  ON  READER  SERVICE  CARD 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAN     A,     _TELEV11 

71  CM 


MF  AMPLIFIERS  wm  MOTQUQlA  f  UUET1M5 


gaTftfflfaHrftiia; 


wms$^™!!!™™m^ 


11  CM 


AMATEUftTiLEViaiDN  COHVeHTEftS 

ATV  J  «?D-41Q ......"„.. I  M.tS  Kit 

ATVJ  43P-I50  EG«A9-FET) »«H  KiL 

ATV4  Hl-*»  |G«Aa-FET} „A  » .»  K» 

AUDIO  SQUELCH  CONTROL  tat  ATV 

SIL  , *  39. «  KiL 


ANT«  liflW  I  91.1* 
AN779L  30VV  f  •  )  '9 
AM7T9H  10W  1  91,19 
AR3111MW  HO). 00 


f  ■«!    140W  t  It  .6$ 
C837A  Mow  1 139.29 
EB1W  M4W  1449  IS 
Aft  30$  JddW  1113*3 


MEW1I    IK  WATT  2-»  MHi  Am^ir 

POWER  SPUTTERS  m4  COMBINERS 

2-MMHi 
■tt  Wall       PEP 3 -Part  ,*..»*„ „»„|6Q.H 

lOQfl  W«ttP£P  1-Pert, w •  79-9* 

12D0  Watt      PEP  4-Port * ,1 19.9* 


HEAT  SINK  MATERrAl 

Mvfi  W  H»t  Sink[*  JilJiL  *|  ...,. 
CH  3-e  Copur  3»r«4*t{tiajl/4)  . 

w*  dM  itMb  M •#*-!*-  FVi  rmtnt 


,1  13.  M 

.1  1190 


JMETEft  VHFAiyiPUFIEHS 


10Q  WATT  420-450  MH,  pysH     PULL  LINEAR 
AMPLIFIER  "  tfi-mlATtf- 


CHIP  CAPS-KttiMt/ATC 

METALCLAD  MICA  CAPS  -UimIo/Iimco 

RF  POWER  TRANSISTORS 

MINI-CIRCUIT  MIXER! 

SBL-1  jl-&DflMl] .,»«.,««,„«*  i-59 

SHL-li  |lO-ldO$Mt}, |   F.95 

ARCI 


IL-1  11  —  5.1 

iHL-li  lia-ld0dM)r} I    7i 

Q  THIMMEH  CAPACTTOflfi 


rum  rrini  H-fci-i  I  r 
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Broadband  HF  TranilariTMr ■ 
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Add  I  3  *9  foa  ajripplni  and  haiirilirrt 
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Communication 
Concepts  Inc. 
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SOI  Mill. torn  Dnvr  •  Xmii,  Ohri>  4*115 
FAX5t3^4»-ltl1 


|*13 )  426-1600 
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REMEMBER... A  LOW  COST  POWEfl  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 


^"S'S^iB0" 


,dK«&\  SUPER  PACKS  FOR 
'H     ICOM  2/4SAT  &  24AT 

BP-83  7.2V  600mah 

$33.50 
BP-83S  7.2V  750mah 

$43,50 
BP  84  7.2V  lOOOmah 

$57,00 
BP84S7.2V1400mah 

$63.00 
BP-85S12V8O0mah 

$76.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V IZOOmah  ...  $65,00 

BP  8S  9.6V  1200mah  . . .     $65.00 


SAVE  WITH  THESE 
YAESU  VALUES 


FNB-4SH12V10flflmah 

$71.00 
FNB-14S  7-2V  1400mnh 

$59.75 

FNB-17  7.2V600mali 

$35.00 
FNB-1212V500mah 
$45  95 
"SEND  FOR  FREE    FNB-2 10  8V  5€0mah 

CATALOG"  S22-50 


KENWOOD 
PERFORMAPJCE  PLUS 


BIG  SAVINGS! 


PB-25/26S84V900mah 

S8S.0O 

PB  1  12V  12Q0mah 

$67.00 

PB-BS12VS00mari 

$59.00 


Manufactured  in  the  U.$A  with  matched  cells,  these 

Super  Packs  feature  short  circuit  protection  and 

QVQfcftgrcjg  protection,  and  a  12  month  warranty 

All  inserts  in  stock  or  available  from  authorized  dealers 

CALL  US  TO  DISCUSS  YOUR  BATTERY  REQUIREMENTS. 


■ZH  ^& 


MastfrCard 


Add  54.00  Shipping  &  Handling. 
Connecticut  residents  add  8%  tax. 

HIPOMWPf  l<>7  inc. 

149  Palmer  Road,  South  bury  CT  064B8 

800*B34*8132 

In  Conneclicul  203-264*3985  -  FAX  203*262-6943 


CIRCLE  99  ON  READER  SERVICE  CARD 


Uncle  Wayne's  Bookshelf 


06S57  ■  1991  Passport  to  World  Band  Radio 

by  International  Broadcasting  Service$t  fjd. 
You  can  have  the  world  at  your  fingertips.  You'll  get  the  latest  station  and 
time  grid*,  the  199 1  Buyer 's  Guide  and  more .  384  pages .  $1 6.50 


VIS  Study  Cards 

Advance  the  easy  way  with  VIS  Study  Cards.  Compact,  Up-to-date  Flash 
Cards  with  Key-words.  Underlined,  Quiz  or  back,  Formulas  worked 
out,  Schematics  at  your  fingertips.  Used  SUCCESSFULLY  by  ages  6 
to  81 S 

NOVICE  VtSOl  $11.95 


TECH 
GENERAL 
ADVANCED 
EXTRA 


VLS02 
VIS  03 
VIS  04 

VJS  05 


10.95 

9.95 

15.95 

14.45 


Lanze  Code  Programs— (Available  on  5ta"  disk.} 

Inexpensive  complete  study  guide  code  programs  for  both  the  C64,r'|28 
Commodores  and  (he  IBM  compatibles ,  Programs  include  updated  FCC 
questions,  multiple  choice  answers,  formulas*  schematic  symbols,  dia- 
grams, and  simulated  fVE)  sample  test, 

IBM  Part* 

Novice 
Tech 
General 
Advance 


Extra  (New  Pool  J 


IBM01 
IBM02 
IBM03 
IBM04 
1BM05 


miodore  Part  # 

Price 

COM01 

$14,95 

COM02 

¥14.95 

COM03 

SI  4.95 

COM04 

$19-95 

COM05 

£19.95 

TBM97  •  Amateur  Radio  Part  97  Rules  (includes  updated,  revised 
Commission's  Rules,  September  30.  1989)  5W  disk  IBM  compatible 
only.  £9,95 


]0MU  1 2  *  Map  Library  by  Radio  Amateur  Caltboak  Inc. 

Includes :  I  Prefi  i  Map  of  the  World  4-color  40 "  x  28 " 

1  Map  of  North  America  4  color  30"  *  35* 
I  Great  Circle  Chart  of  the  World  4-color  30*x35"' 

I  World  Atlas 4-col or  20  pages  tO  (10 


ARRL  BOOKS 


AR2200  •  Antenna 
Impedance  Matching 

by  Wilfred  ,V.  Camn 
Advaree4amateufs>  anietina  design 
engineers,  technicians.  Most  com- 
prehensive book  whiten  on  using 
Smith  Chains  in  solving  impedance 
matching  problems,  $15*00 

AR2472  •  Tune  in  the  World 

with  Ham  Radio  Kit  (flth  ed) 
Brand  New  Edition.  Easier  to  read, 
revised  text  covers  the  question 
pools  on  Novice  exams  given  on 
November  1 ,  1989  and  later.  Code- 
teaching  and  code -practice  cas- 
settes included  in  the  kit.      SI 9.00 

AR2464  '  Tune  in  the  World 
Bookonly,  $14.00 

ARA34I  *  Interference 

Handbook 
Written  from  an  RFI  sleuth's  per- 
spective, His  experience  in  solving 
interference  problems,        $12.00 

AR2871  -WlFB's  Help  for 
New  Hams 

try  Doug  DeMaw  WIFB 
Guides  the  newcommcr  through 
the  maze  of  new  operating  and 
technical  procedures.  Put  together 
a  station  and  set  on  the  air.  (10*00 

AR414I  *  WlFB's Design 
Notebook 

by  Doug  DeMaw  WIFB 
Here's  just  the  book  for  the  avid 
builder  of  Amateur  Radio  equip- 
ment! This  plain-language  book  is 
filled  with  simple  practical  projects 
that  can  be  built  using  readily- 
available  components  and  common 
hand  tools.  1 94  pages.         $10-00 

AR3I43  »  Weather  Satellite 

Handbook  (4th  Ed.) 

by  Dr.  Ralph  Taggurt  WBSDQT 
Hot  off  the  Press!  Expanded  and 
revised  to  reflect  today's  weather- 
fax  satellite  technology,       $20.00 

AR329G  *  Companion  Soft- 
ware lor  Weather  Satellite 
Handbook 

5  W "  MS-DOS  floppy         SlO.OO 


ARI991  *  ARRL  1931 

Handbook  (68th  ed.) 
39  chapters,  featuring  2,100  ta- 
bles, figures  and  charts.  The  most 
comprehensive,  well  organized 
and  affordable  source  of  Amateur 
Radio  reference  material,  1232 
pages.  $25.00 

• 

AR04U2  *  Solid  State  Design 
Chock  full  of  good,  basic  informa- 
tion— circuit  designs  and  applica- 
tions; descriptions  of  receivers t 
transmitters,  power  supplies,  and 
test  equipment.  $12.00 

AR2065  *  ARAL  Antenna  Book 

Represents  the  best  and  most  high- 
ly regarded  information  on  antenna 
fundamentals,  transmission  lines, 
design,  and  construction  of  wire 
antennas.  $18.00 

AftiOBd  *  ARRL  Operating 

Manual 
Packed  with  information  on  how  to 
make  the  best  use  of  your  station, 
including:  interfacing  home  com- 
puters. OSCAR,  VHF-UHF,  con- 
testing. $15.00 

AR0356  •  Morse  Code: 
The  Essential  Language 
by  U  Peter  Carron  Jr.  W3DKV 
Tells  of  evolution  from  straight  key 
to  computer!*.  Gives  practical  ad- 
vice on  learning  the  code  and  its 
modern-day  uses*  $5.00 

ARI033  •  TheOXCC 
Companion 

by  Jim  Kearmtm  KRIS 
The  DXCC  Companion  spells  out 
in  simple,  straightforward  terms— 
what  you  need  to  be  a  successful 
DXer,  The  reader  will  learn  about 
equipment,  antennas,  propagation 
and  pileups.  it's  atl  here  and  easy  to 
understand.  128  pages.  56.00 

AR2197  •  Data  Book 
Valuable  aid  to  the  RF  design  engi- 
neer* technician,  radio  amateur, 
and  experimenter.  Commonly  used 
tables,  charts,  and  those  hard-io- 
ramemher  formulas.  $12,00 


07D91  *  DXer  s  Directory, 
1990-91  Edition 

Compiled  by  Fred  Ostermtut 
Most  complete  list  of  radio  listen- 
ers ever!  Features  over  1 800  listen- 
ers from  over  75  countries.  Also 
included  is  full  information  on  over 
1 00  rad  to  el  ubs  worldwide ,   S4.9S 

0IPO44  •  44  Power  Supplies 

for  Your  Electronic  Project 

by  Robert  J.  Troisier  and 

Jonathan  L,  Mayo 

Written  at  the  basic  level,  perfect 

for  the  beginner.  The  reader  is 

given  enough  electronic  theory  to 

understand  the  concepts  explained 

throughout  the  book.  $  1 5  M 

10W020  •  N6fiJ  Original  2nd 

Op  by  Jim  Rufferty  N6RJ 

A  new  edition  iti  an  easy-to-use 
"'wheel "  format.  Simply  dial  the 
prefix  and  instantly  have  available 
Beam  headings,  Continent  identifi- 
es! ions.  Zone  idenfkation,  PostaJ 
rates,  and  more.  $8.95 

I6PB6  *  Packet  User's 
Notebook 

fry  Buck  Rogers  K4ABT 
Over  90  diagrams  show  tried  and 
true  connections  for  popular 
TNCs,  transceivers,  and  comput- 
ers, A  genuine  nuts-and  bolts  how- 
to-do  manual.  Brand  new!     $9.95 

(WD 22  •  The  World  Ham  Net 

Directory  by  Mike  Wilkavski 
New — second  edition  now  over 
60Q  net  listings.  This  book  intro- 
duces the  special  interest  ham  radio 
networks  ami  shows  you  when  and 
where  you  can  tune  them  in,  $9.50 


AR2286  •  First  Steps  in 

Radio  by  Lktug  DeMan'  WlFB 
Series  of  QST  articles.  See  compo- 
nents assembled  into  practical  cir- 
cuits  and  how  the  circuits  make  jp 
your  radio  gear.  $5.00 

AR296Q  *  Transmission 
Line  Transformers  (2nd  Ed) 
by  Or,  Jerry  Sevick  W2FMI 
Practical  designs,  specific  infor- 
mation on  construction  techniques 
and  sources  of  material.  More  de- 
signs for  antenna  tuners,  hybrids, 
and  for  the  VHP  and  UHF  bands. 
272  pp.  $20.00 

ARUI94  •  Antenna 

Compendium  Vol.  1 
Materials  on  verticals  quads. 
loops,  Yagis,  reduced  size  anten- 
nas, baluns,  Smith  Charts,  Anten- 
na polarization*  and  other  interest- 
i  ng  subjects .  $  1 0-00 

AR2545  *  Antenna 

Compendium    Vol.  2 
42  papers  covering  verticals, 
yagis,  quads,  mu  Iti  band  and  broad- 
band systems,  antenna  selection, 
and  much  more .  $  1 2 .  00 

AR2626  •  Companion  Soft- 
ware for  Antenna 
Compendium  Vol.  2 

5  %"  M  S-DOS  fl  oppy         $  10.00 

AR04S8  •  WtFB's  Antenna 
Notebook 

by  Doug  DeMaw  WIFB 
Gel  the  best  performance  out  of 
unobtrusive  wire  antennas  and  ver- 
ticals. Build  tuner  and  SWR 
bridges.  $8.00 

AR0348  •  QRP  Notebook 

by  Doug  DeMaw  WIFB 
Presents  construction  projects  lor 
the  QRP  operator,  from  a  simple  1 
watt  crystal -control  led  transmitter 
to  more  complex  transceiver  de- 
signs. Sft.00 

ARI250  *  Log  Book— ~ 
Spiral 


•PJi-lrT" 


I5AG02  *  Scanner  and 
Shortwave  Answer  Book 

by  Bob  Grove 
Whether  you  have  difficulty  calcu- 
lating world  litne  zones  or  are  try- 
ing to  figure  nut  Idlnhertz,  mega- 
hertz, and  meter  band,  this  book 
will  provide  the  answers.     $13.95 

I0FU9E  *  1991  International 

Callbook 
The  new  1991  International  Call- 
book  lists  500,000  licensed  radio 
amateurs  in  the  countries  outside 
North  America.  It  covers  South 
America,  Europe,  Africa,.  Asia, 
and  the  Pacific  area  [exclusive  of 
Hawaii  and  the  U.S.  possissionsi . 

$29.95 

i  01X19 1  '  1991  North 
American  Callbook 
The   1 99 1   North  American  Call- 

book  lists  the  calls,  names*  and  ad- 
dress information  for  over  500,000 
licensed  radio  amateurs  in  all  coun= 
tries  of  North  America,  from  Pana- 
ma to  Canada  including  Greenland, 
Bermuda,  and  the  Caribbean  is- 
lands  plus  Hawaii  and  the  U.S. 
possessions .  $29,95 

G5A95  ■  Easy- up  Antennas 
for  Radio  Listeners  and 

Hams  by  Edward  .\f.  Noll 

Like  to  learn  how  to  construct  low- 
cost,  easy-to-erect  antennas?  Easy- 
up  Antennas  w ii I  help  you .  Si 6.50 

0ID40  »  DX  Power: 
Effective  Techniques  for 
Radio  Amateurs 

by  Eugene  B.  Ttlton  K5RSG 

256  pages .  1 0  i  LI  use  rations .    $9,50 


ARRL  License  Manual 

Beginning  with  Tune  in  the  World 
with  Ham  Radio  for  the  Novice  and 
progressing  through  the  critic  a  Uy 
acclaimed  ARRL  License  Manual 
series  for  the  Technician  through 
Extra  CI  ass;,  accurate  test  explana- 
tions of  the  material  covered  along 
with  FCC  question  pools  and  an- 
swer keys. 

AR2375  •  Technician  Class 
AR2383  •  General  Class 
AROlon  *  Advanced  Class 

Each  $6.00 
AR2391  »  Extra  Class       SS.tKJ 

AR04I0*  Yagl  Antenna 

Design 
Hum  Radio  published  a  series  of 
articles  on  Yagis.  The  material 
from  these  articles  that  is  presented 
here  was  polished  and  expanded  by 
Dr.  Lawuon.  $15,011 

AR2073  •  Novice  Antenna 

Notebook 
Novices  will  learn,  among  other 
things,  how  antennas  operate,  and 
what  governs  their  effectiveness 
for  short-  and  Song -distance  com' 
munjeation. $g>00 

AR0437  •  ARRL  Repeater 

Directory  1 99Q- 1991 
Almost  18,000  listings  (including 
updated  listings  for  MS,  GA,  SC, 
NCT  TNT  KY.  WVP  and  VA)  with 
over  2200  digipeaters.  Bandplans. 
CTCSS  (PL™)  Tone  Chart,  compi^ 
tation  of  frequency  coordinators, 
ARRL  Special  Service  Clubs,  and 
beacon  listings  from  14MHz  to 
24GH2. $6.00 

AR20S3  *  Complete  DX'er 
2  nd  Ed .     by  Bob  Locker  W9KNI 
Learn  how  to  hunt  DX  and  obtain 
hard-to^geiQSL  cards.        $12,110 

AR3I69  •  QRP  Classics 
Collection  of  articles  from  last  15 
yrs.  of  ARRL  publications  on  build- 
ing receivers ,  trans  mitten;,,  tran- 
sceiver, accessories.  283  pp.  $12.00 


02C3O  *  The  Commodore 
Ham's  Companion 

byJimGntbbsKm 
160  pages  of  useful  information  on 

selecting  a  Commodore  computer 
for  the  ham  ihaek,  where  to  find 
specialized  programs,  the  Com- 
modore-packet connection,  and 
morel  S9.5* 

D3S1 1  *  Shortwave  Receivers 
Past  and  Present 

Edited  by  Fred  J.  (hterman 
Concise  guide  to  200  +  shortwave 

receivers  manufactured  in  ihe  last 
20  years.  Gives  key  information  on 
each  model  including  coverage, 
display ,  circuit  type,  performance, 
new  value,  used  value,  etc.  Photos 
on  most  models.  The  Blue  Book  of 
shortwave  radio  value.  1987,  104 
pages.  *  '■■.  .\  i  L .  £6.95 

05H24  -  Radio  Handbook, 
23rd  Ed,  William  LOrrW6$AJ 

840  pages  of  everything  you  want- 
ed to  know  aboul  radio  communi- 
cation. Indcpth  study  of  AC/ DC 
fundamentals,  SSB.  antennas,  am- 
plifiers, power  supplies,  and  more. 
S 29.50  hard  cover  only 

AR?  I K5  "The  Satellite 
Experimenter's  Handbook, 
2nd  Ed. 

by  Martin  Davidojf  K2URC 
Expanded  and  revised,  this  2nd 
edition  of  l+The  Satellite  Experi- 
menlcr's  Handbook"  is  your  guide 
to  using  and  designing  satellites, 
focusing  on  those  built  by  and  for 
the  international  radio  amateur 
community.  120.00 


AR0477  •  Low  Band  OXlng 
How  to  meet  the  challenges  of  the 

different  forms  of  160,  SO,  and  40 
meter  propagation  with  effective 
antennas N  equipment,  and  operat- 
ing strategies.  $10.0*1 

AR2030  •  Your  Gateway  to 

Packet  Radio  2nd  Edition 
Filled  with  information  for  all  ama- 
teurs. Tells  everything  you  need  Uy 
know  about  this  popular  new 
mode:  how  eo  get  started,  equip- 
ment you  need ,  and  more.   $12.00 


AR2456  »  FCC  Rule  Book 

(Gth  ed) 
This  C^ew  Edition  is  almost  50% 
fatter.  The  tutorial  chapters  in  the 
front  of  the  book  arc  a  major  up- 
grade over  the  previous  editons,  A 
musl  for  every  active  radio  ama- 
teur. S^.OO1 


AR217I  *  Hints  and  Kinks 
Find  the  answer  to  that  tricky  prob- 
lem. Ideas  for  setting  up  your  gear 
for  comfortable  and  efficient  oper- 
ation. $8,00 


AR2103  *  Satellite  Anthology 

The  latest  information  on  G&CARs 
9  through  13  as  well  as  the  RS  satel- 
lites. Information  on  the  use  of  di- 
gital modes,  tracking,  antennas, 
RUDAK,  microcomputer*  and 


more 


$5,00 


AR289H  *  Space  Almanac 

by  Anthony  R.  Curtis  K3KXK 
Extraordinary  book.  Captures  the 
breathtaking  recent  news  from 
space .  Includes  about  40  pages  on 
Amateur  Radio  satellite},.  Find  al- 
most anything  you  might  want  to 
know  aboul  man's  trip  io  tlie  stars. 
960  pages.  $20.00 


G1M5  *  Thefleginner's 
Handbook  of  Amateur 
Radio— 2nd  Ed  [ton 

by  Cfay  Lmte 
Combines  theory  and  practice  in  ai 
easy-to- understand  format,  ani 
provides  information  for  ehoosin; 
and  installing  radio  receivers  am 
transmitters,  antennas,  transmis 
sion  lines,  and  test  equipment,  401 
pages.  291  illustrations.      SI8+5' 

07R25  •  The  RTTY  Listener 

by  Fred  Qstermat 
Compiles  issues  I  through  20  of  thi 
RTTY  Listener  Newsletter.  Con 
tains  up-to-date  t  hard -to- find  in 
fonnation  on  advance  RTTY  arw 
FAX  monitoring  techniques  an< 
frequencies.  156  pp.  $19.9] 

05C63  *  Commodore  64 
Troubleshooting  $  Repair 
Guide      by  Robert  C.  Brenne 
Step  by  step  through  the  complex  i 
lies  of  making  simple  repairs  ti 
you  r  Com  modore  64 .  $1 9-  S 

I0A345  •  Beam  Antenna 
Handbook 

byWimamOrrW6SAl 
Stuart  Cowan  W2IJ 
Yagi  beam  theory,  construct  ion 
operation.  Wire  beams.  SWf 
curves.  Matching  systems.  / 
m  ust n  T  for  serious  DXer?, .  $  I J  .9; 

0IA87*  The  Shortwave 

Listener's  Antenna 

Handbook  fry  Robert  J.  Tralste 
Beef  up  shortwave  reception  ca 
pacity  and  increase  listening  enjoy 
ment  easily  and  inexpensively. 

$12.0 

12BT6  *  Basic  Electronics 

Prepared  by  ihe  Bureau  o 
Naval  Persanm 
Thoroughly  revised  in  J 972.  Cov 
crs  the  important  aspects  of  applie 
electronics  and  electronics  con; 
munications, 
567  pp.  S10.9 

I2E4  3  ■  Second  Level  Basic 
El  ec  t  roni  cs  Prepared  by  th 
Bureau  of  Naval  Personm 
Sequel  to  Basic.  Elect nmics ,  then 
ough  treatment  of  the  more  at 
vanced  levels  of  applied  eleetror 
ics.  Includes  microwave  receivin 
and  transmitting.  Hundreds  of  e? 

eel  lent  d  lagrams .  325  pp ,      $7. 5 



I0M44  *  World  Atlas 

fry  Radio  Amateur  Callbottk  Im 
20  pp.  of  full  color,  8  ft"  x  fCrft' 
contains  Korth  Polar  projection  < 
the  world;  maps  of  all  seven  coat 
nents.  West  Indies/Caribbean  are* 
and  Pacific  Ocean .  $5,0 

0IP22  *  The  Packet  Radio 
Handbook 

hy  Jonathan  L,  Mayo  KR3 
". .  .an  excellent  piece  of  worF 
Well  worth  reading  for  both  it 
experienced  and  ihe  new  pack; 
tcer ...  the  definitive  guide  to  am: 
ieur  packet  operation." 

-Gwyn  Reedy  WlBk 
Only£i4+f 

03C09  *  Shortwave 
Clandestine  Confidential 

by  Gerry  lfr  DexU 
Covers  all  clandestine  broadcas 

ing,  country  by  country:  tells  fn 
quencies,  other  unpublished  info 
mation:  spy,  insurgents,  freedo 
fighters,  rebel,  anarchist  radii 
secret  radio.  Current  publicalki: 
84  pages.  $8,: 


ASIU  *  Air  Scan  Guide  to 
Aeronautical  Communica- 
tions (5ih  Edition) 

by  Turn  AjtrirW  K2AES 
ost  eorripcencnsi  ve  guide  to  mon- 
►nng  aeronautical  eommunica- 
hi  m  die  VS.  Expanded  to  cover 
I  Canadian  find  airports  and 
apJane  buo.  plus  listings  for 
mtral  America,  the  Caribbean, 
jfih  Atlantic,  and  the  Pact  lie 
;nitones,  $14,95 

ICWI  •  1991  Shortwave 
Directory  (7th  ao\) 

by  Bob  Grove 
ticn.sivcly  revised,  (he  new  1991 
ion  wave  Directory  is  ihc  con- 
mmatc  DXer's  bible  for  the  first 
l  Mil/  rit  radin  >[xctrum.  inelud- 
g  up-rcHlile  and  accurate  VLF 
formation  as  well  270  informa- 
w  packed  and  i  tlmi  raced  pages  in 
nvement  8V^  x  1 1  format  profes- 
rnaUy  bound  £2 1 .95 

00  *  The  Commodore 
Ham  s  Companion 

by  /ut  f  »ruMf  A7F/ 
43  pages  of  information  on  sdect- 

g  «  Commodore  fur  the  bam 
auk,  where  lo  find  specialized 
ograms,  the  Cimimodure-packei 
nnection,  and  more!  $9*50 

M22I  •  US  Military 
Communications  (Part  1 J 
sals  with  US  Military  communi- 
tion  channels  on  shortwave;, 
vvcrs  frequencies-  background 
t point  ID  point  frequencies  for  the 
nlippines,  Japan  and  Korea,  Indi- 
and  Pacific  Oceans,  and  more. 
G  pages.  $12.95 


JGA343  •  All  About  Cubical 
Quad  Antennas 

Ay  H  illiom  Orr  W6$Alf 

Stuart  Co  van  W2LX 

The    'Cltakc**  on  Quad  design. 

theory,  construction,  operation. 

New-  feed  and  matching  >>  stems. 


10A3-W  •  The  Radio  Amateur 
Antenna  Handbook 

by  William  Orr  W6S.M 
Stuart  Cowan  W2L.X 
Yagi  beam  theory,  construct  ton  t 
operniton,  Wire  beams.  SWR 
curves.  Matching  systems,  A 
"must"  for  serious  DXers.  St  1.5(1 


10A3Jh  •  Simple,  Low-cost 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Orr  WfiSAft 
Stuart  Cewtm  W21J[ 
Ail  New'  Low -cost,  multi-band  an- 
tennas; inexpensive  beams.  "In- 
visible" antennas  for  hams  in 
"tonga"  locations'  Sew  data 

$11.50 


M22:  •  US  Military 
Communications  (Part  2) 
wers  US  Ccsavtg uar d ,  NASA, 
\P.  FAA.Dcpt  nf  Energy,  Fcd- 
ftl  Emergency  Manage  me ni 
|encyT  Disaster  Communica- 
nts* FCC.  Dept.  of  Justice.  From 
KClnOT3KC.  79  pages. 

Mill  •  US  Military 
Communications  (Part  3) 
lis  part  completes  the  vast  overall 
squertcy  list  of  US  Military  s?r- 
jis,  from  9993  KC  io  27,944 
1.78  pages.  SI2.9S 


IOAJ42  •  All  About  Vertical 
Antennas 

by  William  Orr  W6S.il 
Stuart  Cowan  W2LX 
Effective,  low-cost  verticals  10- 
160  m.  -OX,  rmiltiband:  compact 
vertical*  for  smalt  spacer:  ground- 
ing, test  equipment;  lightening, 

$10*50 

10A317  •  All  About  VHF 
Amateur  Radio 

ay  WiUmm  Orr  W6SAJ 
DX  propagation.  VHF  Yagi  and 
Quad  beam*,  repeaters  and  how 
they  work,  OSCAR  satellites  and 
how  to  use  them.  £1 1  -95 

16A24  •  Vertical  Antenna 
Handbook.  2nd  Edition 

by  Ptuit  H.  U*  S4PI 

A  classic .  Reprinted  with  updates, 
including  an  addendum  on  antenna 
design  for  160  meters.  Also,  feed- 
ing and  numbing,  short  verticals, 
ground  effects,  and  more. 
1 39  page*,  paperback.  19,9$ 

09V 1 1  *  The  Basic  Guide  to 
VHRUHF  Ham  Radio 

by  Edward  M,  Noit 
This  book  provide*  a  first  rale  in- 
irnduciion  to  life  on  the  2.6  and 
1 ,35  meter  bands  a*  well  as  23.  3s, 
and  70  CM  SA.St* 


09&42  •  The  Scanner 
Listener's  Handbook 

by  Edward  Soomre  S2BFF 
Get  the  most  out  of  your  scanner 
radio .  Oners  getting  started,  scan- 
ners and  receivers,  antennas,  coax- 
ial cable,  accessories,  computer 
controlled  monitoring,  more. 

$14.95 


01D45  *  The  Illustrated 
Dictionary  of  Electronics, 
5th  Ed. 

by  Rufui  P,  Turner 
and  Stan  (iibilixco 
Featuring  more  than  27,000  en- 
tries,  un  exhaustive  list  of  abbrevi- 
ations, and  appendices  packed  With 
schematic  symbulb  and  conversion 
tabic v  this  is  by  far  the  moat  com- 
prehensive dictionary  of  practical 
electronics  and  computer  terms 
avai  lable .  120  pages  $24.95 


01C80  •  Master  Handbook  of 
1005  Circuits—  Solid-State 
Ed  t*y  KfTuiaH  WtbsurStmom 
Widi  thu  puisiandiog:  reference  in 
hand,  electronics  hobbyists  and 
professionals  w'M  never  have  to 
tcirch  tor  schematics  again.  Coin- 
pletcly  updated,  the  book  is  thor 
^Highly  indexed  and  all   1001  cir- 
cuits !*re  clearly  illustraied.  420  pp 
$19.50  soft  cover 


■  ■■'--.:■■  '  Radioteletype 
Press  Broadcasts 

by  Michael  Schaav 
Coven  schedules  of  Pre»  Ser>  ices 
by  time,  frequencv.  and  country 
broadcasting  in  English .  French. 
German,  Spanish,  and  Portuguese 
Detailed  Press  Agency  Portraits. 
120  pp  SI2.95 

05E94  *  Crash  Course  in 
Electronics  Technology 

by  Louis  F~  FrvnzefJr, 
Wish  a  proven  formiii  of  pro- 
grammed instrueliorv,  I  hiss  rMHik 
leaches  you  the  basics  of  electricity 
and  electronics  in  &  sicp  hy  step. 
caay  -to-unde  rstand  fashion  ^21 .50 

1 1 1  >>  *  Tune  in  on  Telephone 
Celts  b\  Tom  Knead  K2AFS 
Formaned  as  a  frequency  lis)  with 
detailed  description  of  each  fcrvice 
and  its  Location  in  RF  vpciirum 
provides  basic  udarmauiin  for  carn- 
al listeners  getting  Marred  and  dc- 
lasts  for  ardem  enihusia^b  SI2.95 


09P13  •  The  Pirate  Radio 
Directory  1990  Edition 

by  George  Zellrr 
Conuins  data  im  ^mw  MM)  pintle 
Mai  ions  active  during  I WJ  HoWlo 
t tine  in  pirate  broadcasts  and  jict 
QSLs  from  the  stations.         $7 .  95 


THE  WORLD    $4.00 


How  can  the  World's  Best  DX  Map  cost  only  £4.00?  Obvi- 
ously, a  serious  blunder  which  you  should  take  advantage  of 
before  we  discover  it.  This  i,s  the  only  world  map  in  Muck 
and  while  so  you  can  color  in  the  countries  as  you  work  them! 
Further,  it  has  almost  all  of  the  official  1ARL1  400  countries 
■  mi  it >  which  no  other  map  at  any  price  has. 


01  TO  I  •  Transmitter 

Hunting:  Radio  Direction 

Finding  Simplified 

At  Joseph  D.  Sforil  K#)  \ 

Thomas  ,V,  Cutler  WB6VZZ 

336  pages .  248  il  lusis  SI  7.5© 

03K205  •  Guide  to  Radio- 
teletype  (RTTY)  Stations 

by  J.  Klitixenfuis 
Updated  book  covers  jN  RTTY  sta- 
tions from  3MK/-WMH/  Press. 
Mifitary.  Commercial,  Meteo. 
PTTs,  Embajisics,  and  more 
105  pp.  $12.95 

15SG03  •  Communication  a 
Sarellftea  (3rd  Edition) 

by  Larry  Van  Horn 
Chapters  on  charineh/jEion  band 
plans,  iransponder  idennfiLaiion. 
imcmaUonalsdleliLlL->.ni4tre    $7.00 

(l7A6o  •  Aeronautical 
Communications  Handbook 
by  Robert  F.  From 
F.\hauii3ve.  scholatt)  ireatmeni  of 
shon*ave  aeronautical  listening. 
Well  orgainivd,  up-to-date - 
266  pp.  Slf.45 

0TR2O  *  A  Radio  Journal 
1312-1940 

By  BUSS  ttrnnnkrr  W9CRC 
A  fascinating  inp  thnntjiri  time. 
Easy  Eu  read  and  informative,  edu- 
cational and  entertaining,  A  trip 
down  memory  lane  CD  ihc  early 
aayi  of  radio.  %7S5 

04M55  •  GGTE  Morse  Tutor 

(Advanced  Edition) 
Frcnn  beg  in  net   to  extra  class  in 
easy  self  paced  letaoaj    Code 
speeds  from  I  to  over  100  words 
per  minute.  Standard  or   Farn> 
worth  mode.  Adjustable  Tone  fre- 
Lfucncy    Create  your  own  dnJIv. 
practice  at  actual  cunn    Hums 
conform  to  FCC  requirrmcnl*   5  '4 
floppy  for  IBM  PC  XT.  AT.  PS 
or  compatibles  $19.9^ 

ilRFi;  •  The  "Top Secret" 
Registry  of  US  Government 
Radio  Frequencies  (7th  Ed.) 
fry  Tom  Aneitef  KJAFS 
This  scanner  difCCtOry  Iili^  hecomc 
ihc  ttandard  reference  vt»urcc  for 
frequency  ^nd  tnhcr  imfHorELinl  ni- 
l^rrriation  relating  to  the  communi- 
cations of  leiktaj  agencies    25  to 
470  MHz.  *!9.1>5 


03S04  »  The  Hidden  Signals 
on  Satellite  TV 

by  Thomas  P.  Harrington 
mad  Ada  Cooper  Jr. 
Tune  in  Thousands  of  Telephone. 
Danau  Telex,  Teletype.  Facsimile 
Signal*  on  most  of  the  TV  Satel- 
lites, plus  all  mbcarracrs.  Coven 
equipments  hookup v  where  to 
tune   234patjcs.  SJ^.^o 

01  PoS  •  Pirate  Radio  Stations: 
Tuning  Into  Underground 
Broadcasts /n  Andrew  R.  Voder 
Comprehensive  guide  to  tuning  in, 
identifying.,  ami  eomucrlng.  the 
ltiosi  iiiipredicnibk"  sluiionri  w\  the 
radio  spectrum.  1 02  pp        St 2. 50 

0 1 A  70  *  Practical  Antenna 

Handbook  byjotephj.  Carr 
Design,  build,  nullify,  and  instaJi 
yooTownanienna^  Carr.  a  20  year 
veteran  of  technical  writing  has  a 
unique  ability  lo  pfcseni  complei 
technical  concept*  in  an  eas>-to- 
jndcr viand  *a>    41b  pp.      S2I-50 

I IF52  *  Ferrell's  Confidential 
Frequency  Uat 

Compiled  by  A.  G.  Hatiigey 

All  frequencies  from  4  M  H/-  2»MHz 
covering  ship,  embavsy .  areoT  Vot- 
met,  Interpol,  numbers.  Air  Force 
One/Two,  more  37ft  pp       SI 9 JO 

i  ISR97  •  National  Directory 
of  Survival  Radio 
Frequencies 

bv  Tom  Kneitet K2AFS 

ft 

Handy  and  concise  reference  guide 
to  hijah  intercM  cummun  teal  ions 
frequencies  required  by  sunival- 
isls.  Includes  chapter  on  building 
emergency  commu meal  ions  anten- 
na system*  S^.1^ 

1 1 SM 1 1  ■  Scanner  Modifica- 
tion Handbook  by  Bill  Crtek 
Provides  straight  forward  step-by - 
step  instruclHins  tor  expanding  die 
operaiing  capabihtie^  of  VHF 
scanners  Filled  wub  i  me  resting 
teit.  helpful  photo«t  tables,  and. 
ngures.  SI7.*S 

1 1  EEOo  •  Guide  to  Embassy 
Espionage  Com  mu  meat  ions 
by  Tom  Kneiiel  K2AES 
Candid  and  probing  examination  of 
worldwide  embassy  and  talleeedi 
espiomige  communication  systems 
and  networks.  Extensive  natiort- 
by-nat  ion  directory  of  embassy  st* 
lions  is  included.  S10.95 


CODE  TAPES 


.M 


*-.y  jai*.^?  *.►  tht- at  1 1 *fr  Inaaaawafl  ;••  »wi*.f  r*? . ,«/r  h  !.»%*►.'/  ?. ■ 
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Uncle  Wayne's  Bookshelf  Order  Form 

Yau  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in  US  funds.  Allow  3  weeks 
for  deli  very . 


T05    •lC*ncsis+'  SS.9S 

worn- This  is  the  beginning 
pe.  taking  you  through  the 
i  letters,  10  numbers,  and  nec- 
sary  punctuation,  complete 
itti  practice  every  step  of  the 
ay.  The  e.»sc  of  learning  gives, 
•nfidencc  even  lo  the  faint  of 
an, 


T13     "Baca  fcrra.fc*r*-     45.95 

-    wpm — Cede  jgnmps  again + 

a  bruL  15+  wprn  an  you  11  be 

illy  at  ease  when  you  »t  down 

Iron]  of  a  steely  c}cd  vokin- 

cr  examiner  who  starts  send- 

•  you  plain  language  code  ai 

dy    13  pet     Vou'll  need  this 

.Ira  margin  to  overcome  the 

ecr  panic  universal    in  most 

si  situations.   You've  come 

is  far,  so  don't  get  code  shy 


73T06  "THeSlkkier"  SS.95 
6+  wpm— This  is  the  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  it's  also  ihc  tape  tor  un- 
Novice  und  Technician  licenses-  1 1 
is  comprised  of  one  solid  hour  of 
code,  Characiers  are  sent  at  13 
wpm  and  spaced  at  5  wpm.  Code 
groups  are  entirely  random  charac- 
lers  sent  in  groups  of  five  -defi- 
nitely not  memorirahle! 


73T20    "Couneeotis*'       S5.95 

20-  wpm — Congratulations! 
Okay,  ihe  challenge  of  code 
is  what's  gotten  you  this  far.  so 
don't  quit  now  Go  for  die  ejura 
class  license.  Wc  send  the  code 
faster  lhan  20  per.  It's  like  rear- 
ing lead  weights  on  your  feel 
when  you  run:  You+!t  wonder 
why  the  examiner  is  sending  so 
slowly! 
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Number  31  on  your  Feedback  card 


ANDOM  OUTPUT 

David  Cassidy  Nl  GPH 


No  Code 

So . . .  it's  Finally  here.  As  we  pirt  the  fin- 
ishing touches  on  tfiis  issue,  the  FCC  has 
announced  the  passing  oi  a  no-code  It- 
cense.  Judging  from  wha!  I  ve  heard  on 
ihe  bands,  most  people  are  turning  whal  is 
an  elegantly  simple  solution  to  the  no- 
code  question  into  something  much  more 
complicated  than  it  really  is. 

In  a  nutshell  here  is  the  no-code  li- 
cense: 

The  no-code  Technician  license  will  re- 
tain all  frequency  privileges  above  30  MHz 
(that's  6m,  2m,  220, 440, 1 ,2,  etc). 

The  Technician  lest  will  consist  of  55 
questions. 

Technicians  will  be  given  Novice  HF 
privileges  upon  completion  of  a  5  wpm 
code  lest,  administered  by  three  volunteer 
examiners  (the  same  way  all  upgrade 
tests  are  administered). 

There  is  no  change  in  any  other  license 
class.  The  Novtce  test  and  privileges  stay 
the  same,  as  do  the  General,  Advanced 
and  Extra  It  a  Technician  wishes  to  obtain 
a  General  Class  license,  he  would  be  re- 
quired to  take  the  13  wpm  code  lest,  as 
well  as  the  general  written  exam. 

There  will  be  no  special  call  sign  desig- 
nation for  no-code  Technicians 

Current  Technicians  keep  all  HF  pnw- 

I  must  applaud  the  FCC  for  this  ample 
solution  to  what  has  been  an  ongoing  pain 
in  the  butt  for  them.  It's  a  solution  that 
makes  an  incredible  amount  of  common 
sense.  Coming  from  a  government  agen- 
cy, I  am  stunned!  Maybe  we  ought  to  lei 
ihe  FCC  handle  the  deficit! 

True  to  form,  the  ARAL  is  questioning 
ihe  wisdom  of  letting  these  no-code  Techs 
have  2  meter  privileges.  This  smells  of 
elitism  on  the  part  of  the  League  (i.e., 
"Lei's  save  2  meters  for  us  real'  hams 
and  put  the  no-code  crowd  up  above  220 
MHz,  where  we  don't  have  to  associate 
with  them . ")  It  also  sounds  like  the  League 
Is  a  bit  miffed  over  the  fact  that  the  FCC 
didn't  adopt  their  idiotic  and  complicated 
proposal  Alas,  the  League's  reaction  is 
what  we1  ve  come  to  expect  from  those  old 
do- nothings  in  Newmgton. 

Many  hams  are  still  bellyaching  over 
this  no-code  license.  Many  still  think  that  a 
code  t  est  keeps  out  the  riffraff.  People  who 
use  this  argument  must  not  spend  too 
much  time  operating,  Just  listen  to  75m 
phone  some  evening ,  How  about  the  aide 
and  discourteous  operators  on  10m,  espe- 
cially during  con  tests?  Let's  not  ignore  the 
never-ending  tirades  of  the  kxmey  tunes 
on  14.3*3.  (At  this  point,  don't  you  want 
everybody  involved  in  that  childish,  egotis- 
tic baioney  to  just  shut  up?)A  few  of  the 
14.31 3  morons  have  made  ftieir  way  down 
to  40m.  too  Since  they  all  use  callsigns, 
we  may  assume  that  they  all  riave  taken  a 
code  test.  So  much  for  the  code  keeping 
out  the  riffraff. 

There's  a  whole  other  contingent  (head- 
ed up  by  our  buddies  down  in  Newington) 
who  don't  mind  having  a  no-code  class  oi 
license— but  put  them  up  above  220  MHz 
(which  translates  into  'keep  "em  off  of  2 
meters1 ').  With  about  two  minutes  of  brain 
warming  you  can  figure  out  how  destruc- 
tive this  course  would  bo.  The  only  way  to 
teach  a  new  ham  how  to  operate  is  to  put 
him  on  the  bands  with  other  hams.  If  we 
put  all  no-code  licensees  up  above  220 
MHz,  far  away  from  the  bulk  of  most  ama- 
teur operating,  it  wouldn't  be  long  until 

86    73  Amateur  Radio  Today  •  February,  1991 


they  became  a  separate  group  with  their 
own  way  of  doing  things.  This  wouldn't 
necessarily  be  a  bad  thing,  but  it  could 
degenerate  into  another  CB-like  situation, 
It  is  much  better  to  put  these  new  no-code 
licensees  right  on  the  most  popular 
band— 2  meters— and  let  Ihem  learn  prop- 
er amateur  operating  practices  (of  course, 
this  assumes  that  there  are  proper  ama- 
teur  operating  practices  on  2  meters  for 
these  new  people  to  emulate). 

Another  complaint  Jve  heard  is  that  2 
meters  is  too  crowded  already  This  new 
no-code  license  will  just  make  ii  more 
crowded.  Again,  fire  up  those  brain  cells 
and  you  will  soon  realize  how  absurd  this 
statement  is.  Sure,  we  have  walMo+wall 
repeaters  on  2  meters.  The  entire  North 
American  continent  Is  full  of  2  meter  re- 
peaters. People  who  want  to  set  up  a  re- 
peater on  2  meters  generally  must  wait  for 
the  owner  of  a  current  repeater  to  die  be- 
fore a  frequency  pair  becomes  available. 
The  only  problem  is  that  most  of  these 
repeaters  are  silent.  Nobody's  using 
them! 

Sure,  every  area  has  its  most  popular 
repeaters  Large  population  areas  may 
have  several  well-used  repeaters  St  ill.  t 
defy  you  to  prove  that  every  repealer  we 
currently  have  in  operation  in  this  country 
is  being  used.  Even  in  major  cities  you  can 
scan  through  dozens  of  repeaters  and  not 
hear  a  single  voice  for  most  ot  the  day.  We 
could  quadruple  the  number  oi  hams  on  2 
meters,  and  there'd  still  be  room  enough 
for  everyone  (unless  you're  a  snob  and 
don't  want  anyone  but  your  little  group  of 
buddies  to  use  your  repeater). 

Let's  face  it,  folks.  It's  about  time  that 
amateur  radio  entered  the  '80s  (I  know  it's 
1991 ,  but  we  must  take  it  a  step  at  a  time). 
Morse  code  is  a  really  fun  way  to  commu- 
nicate, but  it  is  only  one  way.  and  not  a 
very  efficient  way  at  that.  What  would  you 
say  if  we  required  all  licenses  to  be  tested 
in  SSTV. ,  .or  RTTY. .  ,or  packet, .  .or 
EME  moonbounce?  They're  all  valid 
modes  of  communication.  Why  should  we 
hang  onto  this  antiquated  mode  of  com- 
munications as  an  entry  requirement? 
Most  of  us  lose  what  little  code  proficiency 
we  have  10  minutes  after  taking  our  test, 
so  what's  the  point? 

The  question  of  no-code  has  been  ar- 
gued back  and  forth  for  over  10  years 
We've  all  had  our  say.  We've  all  heard  just 
about  every  argument  for  and  against 
The  FCC,  after  considering  even/  view* 
point,  has  finaity  come  up  with  a  no-code 
license,  and  miracle  of  miracles— it  makes 
sense!  The  time  for  arguing  is  now  over. 

Will  a  no-code  license,  by  itsetf,  be  the 
safvation  of  amateur  radio?  No  Just  about 
everyone  who  wants  a  ham  ticket  has 
been  able  to  gel  one.  Sure,  well  increase 
our  numbers  by  a  few  percent,  but  will  we 
see  a  surge  of  interest  in  this  hobby?  Its 
not  likely.  The  problem  has  never  been 
that  people  who  want  to  be  hams  can't 
pass  the  code  requirement  The  problem 
is  thai  most  people  have  absolutely  no 
idea  what  amateur  radio  is.  It's  a  market- 
ing and  public  relations  problem 

Let's  use  this  new  license  as  a  way  to 
Introduce  amateur  radio  to  the  thousands 
of  people  we  need  to  keep  this  hobby  vi- 
able. Once  we  get  em  ori  2  meters,  let's 
get  'em  hooked  on  HF  so  that  they'll  be 
motivated  to  learn  the  code  and  upgrade. 
The  FCC  has  provided  us  wilh  a  great  mar- 
keting tool  it's  up  to  us  to  use  it  to  our 
advantage. 
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Jim  Gray  W1XU 
210  E.  Chateau  Circle 
Payson  AZ $5541 

An  Unpredictable  Cycle 

Old  Sol  fooled  us  again!  For  the 
past  several  months,  we  have 
been  commenting  about  how  the 
sun  had  apparently  reached  a 
plateau,  and  might  even  be  head- 
ed down  again. .  when  surprise, 
surprise!  During  August  1990,  the 
highest  observed  mean 
sunspot  number  of  200 
for  this  cycle  was  noted, 
and  the  solar  flux  index 
reached  a  fantastic  295, 
marking  an  alMime  high  for 
Cycle  22, 

At  the  time  of  this  writing, 
in  November,  no  one  can 
predict  for  sure  what  the 
sun  will  do  next.  It  may  start 
down,  go  up,  or  slay  con- 
stant. Whatever  your  favor- 
ite view,  it's  easy  to  say  that 
Cycle  22  has  been  the  most 
unusual  cycle  observed  for 
at  least  a  century. 

Now:  February's  dismal 
prognostication,  There  will 
be  some  good  days, 
around  the  10th  and  the 
23rd,  when  the  HF  bands 
will  be  jumping  with  signals 
for  a  few  days.  Otherwise, 
conditions  will  be  "Fair" 
trending  toward  good  or 
poor,  as  the  chart  shows. 

Your  best  bet  will  be  to 
consult  WWV  for  the  daily 
forecast  at  13  minules  past 
each  hour  to  get  a  better 
idea  of  solar  flux  and  mag- 
netic field  conditions.  You 
can  expect  "Good"  condi- 
tions when  the  magnetic 
field  "A"  index  is  1 0  or  be- 
low, and  the  solar  flux  irv 


JimGrayWlXU 

dex  is  175  or  higher.  Trends  to- 
ward lower  "A"  numbers  and 
higher  solar  flux  numbers  mean  a 
trend  to  good  OX. 

February,  as  a  pre-spring 
month  leading  to  usually  peak-DX 
conditions  in  March,  will  be  a  good 
one  to  watch,  March  should  be  the 
best  DX  month  for  ail  of  1991 ,  and 
February  mighi  well  turn  out  bet- 
ter than  predicted.  Let's  hope 
so,,. 
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FT-4700RH 

Trunk-Mountable 
High  Pbwer  Dual-Band 
VHF/UHF  FM  Transceiver 

The  Trunk-Mountable  FT-4700RH 

is  a  high  power  FM  dual-band 
mobile/base  transceiver.  5  watts 
low  power  is  also  selectable  on 
both  bancK.  A  truly  mobile  Dual- 
bander 

The  front  panel  can  be  detached 
from  the  main  body  of  the  trans- 
ceiver, which  can  then  be  installed 
under  a  seal  or  safelv  hidden  in  the 
trunk,  using  YSK-4700  controller 
cable  option  to  connect  to  the  front 
panel/controller,  mounted  conve- 
niently on  the  dashboard. 

Other  features  include: 

10  for  each  band 


Pi       -amniable Scanning.  Band 
and  memory  channels  can  be 
scanned,  with  time  operated  or 
carrier  operated  scan  resume. 

Operator  selectable 
steps  in  5,  10.  12.5, 20  and  25 
kHz. 

Automatically  controls  the  bright- 
ness of  the  display  back  lighting 
and  pilot  lamps. 

u 

Independent  squelch  and 
mixing  balance,  for  simultaneous 
listening  or  transmitting. 

Encode  Decode  included 
for  each  band. 


MH-15C8  Microphone  with 
DTMF  Pad  Standard,  MH-I5D8 
Hand  Microphone  with  DTMF 
Memory  Keypad. 

•  Other  Option    SP-3  and  SP-4 
External  Loudspeakers;  FP-700 
AC  Power  Supply  tor  base  station 
operation . 

Specifications 

Rat        RX:  140-174 
MHz.TX:  144- 148  MHz  (2m); 
430-450  MHz  (70cm) 

Power  Output:  50  Watts  (2m); 
40  Watts  (70cm ) 


5.9(W)x2.0(H)x 


7.1(D)  in. 


Weight  i  Appr 


4.4  lbs. 


YA_ES TJ    VHf/UHF  DUAL  BAND  FM  TRANSCEIVER    FT-4700RH 
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(Shown  Actual  Size) 


Performance  without  compromise. 


'  1990  Mfertu  USA.  T72>0  Ertwa.*cs  Road  C«mtos  4 
peo-  x-al-an  s  suited  re  chantje  v*  o%. 
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TS-440S 

Compact  high  performance  HF 
transceiver  with  general  coverage 
receiver 

Portable  reliable  performance  and 
ease  of  use  makes  the  TS-440S 
your  obvious  "low  bands11  choice, 
It  is  "Every  Ham's"  rig  to  go  -  ham 
shack,  portable  or  mobile.  But  don't 
let  the  small  size  fool  you  -  there's 
lots  of u big  rig"  performance  packed 
into  this  package.  Built-in  antenna 
tuner  option.  Continuous  duty  trans- 
mitter. Super  DynaMix  "  front  end. 
Five  filter  functions.  The  TS-440S 
is  at  your  service  wherever  you  wish 
to  operate. 

•  Covers  ail  Amateur  bands 
General  coverage  receiver  tunes 
from  100  kHz-30  MHz,  Easily  modi- 
fied for  HF  MARS  operation. 

•  Direct  keyboard  entry  of  frequency! 

•  All  modes  built-in 

USB,  LSB.  CW,  AM,  FMt  and  AFSK 
Mode  selection  is  verified  in  *  | 

Morse  Code.  i  J 

•  VS-1  voice  synthesizer  (optional) 

•  Built-in  automatic  antenna  tuner 
(optional).  Covers  80-10  meters 

•  5  IF  filter  functions 

•  Superior  receiver  dynamic  range 
Kenwood  DynaMix"  high  sensitivity 
direct  mixing  system  ensures  true        f 
102  dB  receiver  dynamic  range.  I 
(500  Hz  bandwidth  on  20  m.)               I 

•  100%  duty  cycle  transmitter  I 
Super  efficient  cooling  permits            I 
continuous  key-down  for  periods 
exceeding  one  hour  RF  input  power 

is  rated  at  200  W  PEP  on  SSB,  200  W 
DC  on  CW  AFSK,  FM,  and  110  W  DC 
AM.  (The  PS-50  power  supply  is  J 

needed  for  continuous  duty)  I 

•  Computer  interface  port  f    !  jj 

•  Adjustable  dial  torque  ['    I  J! 

•  100  memory  channels 
Frequency  and  mode  may  be  stored 

in  10  groups  of  10  channels  each.  j 
Split  frequencies  may  be  stored  in  | 
10  channels  for  repeater  operation. 

•  TU-8  CTCSS  unit  (optional) 


cri 


^-j 


ii  : 
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MC-43S  UP/DOWN  mic.  included 
•  Superb  Interference  reduction 

IF  shift,  tuneable  notch  filter,  noise 
blanker,  all-mode  squelch,  RF  attenu- 
ator, RIT/XIT,  and  opt.  fitters  fight  QRM 

•  Dual  SSB  IF  filtering 
A  built-in  SSB  filter  is  standard. 
When  an  optional  SSB  filter 
(YK-88S  or  YK-88SN)  is  installed, 
dual  filtering  is  provided. 

•  VOX,  full  or  semi  break-in  CW 
.       •  AMTOR  compatible 


Compter 

Sp- 


*b(»  for  all  * 

Llt)rtr 


dv&i  sntf  ma 


Optional  accessories: 

•  AT-440  internal  auto,  antenna  tuner 

(80  m  -  10  m)  •  AT-250  external  auto,  tuner 
(160  m  -  10  m)  •  AT-130  compact  mobile 
antenna  tuner  (160  m  ~  10  m)  •  IF-232C/IC-10 
level  translator  and  modem  \C  kit  *  PS-50 
heavy  duty  power  supply  •  PS-430  DC 
power  supply  •  SP-430  external  speaker 

•  MB -4 30  mobile  mounting  bracket 

•  YK-88C/88CN  500  HZ/270  Hz  CW  lifters 

•  YK-8BS-88SN  2.4  kHz/18  kHz  SSB 
fitters*  MC-60A/B0/8S  desk  micro- 
phones *  MC-55  (8P)  mobile  microphone 

•  HS-4/5/6/7  headphones  •SP-41/50B 
mobile  speakers  *  MA-5/VP-1  HF  5  band 
mobile  helical  antenna  and  bumper  mount 

•  TL-922A  2  kw  PEP  linear  amplifier 

•  SM-220  station  monitor  (no  pan  display) 

•  VS-1  voice  synthesizer*  TU-8  CTCSS 
tone  unit  •  PG-2C  extra  DC  cable. 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

P.O  BOX  22745, 2201  E  Dominguez  Street 

Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

P.O  BOX  1075,  959  Gana  Court 

Mtssissauga,  Ontario,  Canada  L4T  4C2 

KENWOOD 

pacesetter  in  Amateur  Radio 


